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PREFACE 


I he  object  of  the  Aids  to  Students  Series  is  to  enable 
students  to  collocate  the  knowledge  gained  from 
other  sources,  such  as  lectures  and  the  larger  text- 
books. In  writing  this  edition  of  “ Aids  to  Dis- 
pensing,” an  endeavour  has  been  made  to  treat  the 
subject  as  systematically  as  its  peculiarities  permit. 
The  aim  has  been  to  emphasise  genera]  principles 
that  are  applicable  to  the  large  majority  of  prescrip- 
tions rather  than  to  deal  with  exceptional  difficulties 
that  very  seldom  occur.  The  dispenser  who  has  a 
sound  general  knowledge  of  his  subject  should  be 
capable  of  overcoming  exigencies  by  looking  up  the 
properties  of  the  substances  concerned  in  the  works 
of  reference. 

It  must  not  be  forgotten,  however,  that  dispensing 
calls  for  manual  dexterity  as  well  as  for  theoretical 
knowledge;  the  knowledge  may  be  obtained  from 
lectures  and  books,  but  the  necessary  skill  can  only 
be  acquired  by  long  and  varied  practice,  and  the 
student  is  urged  to  take  advantage  of  every  oppor- 
tunity for  practical  work. 

Pharmacists  often  hold  different  opinions  as  to  the 
most  suitable  methods  of  dispensing  quite  ordinary 
prescriptions.  It  may  sometimes  happen  that  the 
student’s  employer  or  teacher  will  disagree  with  a 
method  given  in  this  book  and  advocate  another. 
The  student  should  experiment  with  all  the  methods 
brought  to  his  notice  and  adopt  for  his  own  the  one 
that  gives  the  best  results  in  his  hands. 

A.  O.  B. 


University  College, 
Nottingham, 
April,  1928. 
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CHAPTER  I 

INTRODUCTION 

Dispensing  is  the  art  of  preparing  and  combining 
medicines  in  a form  suitable  for  administration  or 
application. 

A dispenser,  to  be  competent,  must  acquire  a 
knowledge  of  the  following  subjects: 

Pharmacognosy , which  is  the  study  of  crude  drugs  of 
\egetable  or  animal  origin.  This  subject  requires  a 
previous  acquaintance  with  biology,  chemistry  and 
geography. 

Pharmaceutical  Chemistry , which  is  a branch  of 
applied  chemistry  that  deals  with  the  chemical 
substances  used  in  medicine. 

Pharmacy , which  is  the  art  of  preparing  from  crude 
drugs  or  chemical  substances  materials  in  a convenient 
form  for  use  as  medicines. 

Forensic  Pharmacy,  which  involves  the  study  of  the 
various  legal  enactments  that  affect  the  profession  of 
pharmacy. 

Prescriptions. 

The  majority  of  the  formulae,  or  prescriptions, 
which  a dispenser  is  called  upon  to  compound  have 
been  written  by  a medical  practitioner,  or  dentist, 
for  a particular  person  named  on  the  prescription’ 
and  for  a particular  ailment  of  that  person. 
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A prescription  usually  consists  of  the  following 
four  parts. 

1.  The  superscription,  which  is  simply  represented 
by  the  sign  R.  This  sign  was  originally  employed 
as  the  sign  of  Jupiter  in  the  days  when  medicine  was 
thought  to  be  under  astrological  influence.  It  is  now 
used  as  an  abbreviation  of  the  Latin  word  recipe, 
take  thou.  Similarly,  French  prescriptions  have  the 
superscription  P,  an  abbreviation  of  prenez,  take. 

2.  The  inscription,  which  is  the  general  body  of  the 
prescription ; it  comprises  a list  of  the  ingredients  and 
the  quantity  of  each  to  be  used. 

3.  The  subscription,  or  directions  to  the  dispenser. 

4.  The  signature,  or  directions  to  the  patient  as  to 
how  the  medicine  is  to  be  used,  including,  in  the  case 
of  internal  remedies,  the  size  and  frequency  of  the 
doses. 

The  Use  of  Latin. — Latin  is  used  in  prescriptions 
for  the  following  reasons : 

1.  It  is  understood  by  pharmacists  in  all  countries. 

2.  The  names  of  drugs  and  their  preparations  differ 
in.  various  countries  when  the  different  languages  are 
the  source  of  the  terminology,  but  the  pharmaceutical 
Latin  names  used  are  very  similar  in  all  countries. 
In  the  case  of  potent  substances  the  Latin  names 
in  the  various  Pharmacopoeias  are  often  identical. 

3.  Abbreviated  Latin  forms  a handy  shorthand  for 
the  busy  practitioner. 

4.  It  may  be  advisable  that  the  patient  should  not 
learn  the  nature  of  the  remedies  prescribed  for  him. 

It  is  sometimes  said  that  the  directions  for  the 
patient  (in  the  case  of  English  prescriptions)  should 
be  written  in  English,  since  there  can  be  little  advan- 
tage in  temporarily  disguising  from  the  patient  facts 
with  which  he  is  soon  to  become  acquainted.  More- 
over, as  few  physicians  or  pharmacists  have  the 


INTRODUCTION 


3 


extensive  general  knowledge  of  Latin  that  was  at 
one  time  customary,  the  prescriber  may  have  difficulty 
in  expressing  his  wishes  in  Latin;  and  even  if  he 
succeeds  in  doing  so,  the  pharmacist  may  have 
difficulty  in  translating  them.  It  will  be  seen  that 
reasons  i and  3 above  may  be  cited  in  favour  of  the 
continued  use  of  Latin  in  the  signature;  but  nowadays 
it  is  the  custom  for  the  more  complicated  directions 
for  the  patient  to  appear  in  English,  while  abbreviated 
Latin  is  employed  for  the  simple  directions  that  are  of 
frequent  occurrence. 

When  receiving  a prescription  to  dispense,  the 

following  strict  routine  should  be  observed : 

1.  Read  it  through  from  beginning  to  end.  If  the 
prescription  has  been  handed  to  you  by  the  patient 
or  his  messenger,  never  express  doubt,  by  word  or 
facial  expression,  as  to  your  ability  to  dispense  it,  or  as 
to  the  wisdom  of  the  prescriber.  If  you  feel  doubtful 
on  some  point,  retire  and  consult  someone  else. 
Never  be  afraid  of  asking  advice  of  a colleague, 
whether  he  be  your  senior  or  junior.  If,  for  any 
reason,  it  is  quite  impossible  to  dispense  the  pre- 
scription (e.g.,  because  a certain  item  is  not  in  stock 
and  cannot  be  obtained  in  a reasonable  time),  return 
the  prescription  to  the  patient  and  explain  the  situa- 
tion. 

Prepare  a prescription  as  soon  as  possible  after  it  is 
received.  Do  not  suggest  a time  for  the  patient  to 
call  without  considering  what  is  involved.  It  may 
take  much  longer  than  you  have  suggested  or  contain 
an  ingredient  which  will  have  to  be  obtained  specially. 

2.  Note  the  doses  of  the  ingredients . Never  proceed 
with  the  dispensing  until  you  are  quite  sure  that  the 
doses  are  in  order.  The  easiest  and  most  interesting 
method  of  acquiring  a wide  and  sound  knowledge  of 
posology  is  to  look  up  any  doses  you  are  not  sure  of  in 
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every  prescription  before  dispensing  it.  Familiarit}7 
with  the  doses  of  the  most  frequently  ordered  sub- 
stances is  quickly  gained,  and  it  soon,  becomes  only 
necessary  to  look  up  the  doses  of  substances  less 
frequently  prescribed. 

When  a dangerous  dose  (in  your  opinion)  is  pre- 
scribed, consult  the  prescriber.  If  this  is  impossible, 
and  you  are  sure  that  there  is  an  error,  reduce  the 
dose  to  normal  proportions  (in  the  case  of  British 
prescriptions  to  the  maximum  limit  of  the  range  given 
in  the  British  Pharmacopoeia).  If  premeditation  on 
the  prescriber’s  part  is  indicated  by  his  underlining 
the  dose,  initialling  it,  or  expressing  it  in  words  as 
well  as  in  figures,  the  responsibility  is  his,  not  yours, 
and  the  prescription  should  be  dispensed  without 
alteration. 

3.  Copy  the  prescription  in  the  prescription  hook  or 
file.  Give  it  a number.  Make  sure  that  the  patient’s 
name  and  address  are  entered  against  the  prescription 
and  in  the  index.  If  both  the  name  and  address  are 
not  on  the  prescription,  make  polite  enquiry  of  the 
patient. 

4.  Price  the  prescription  according  to  a definite 
system,  and  adhere  to  the  particular  system  adopted 
for  all  prescriptions.  Note  in  the  book  whether  the 
price  includes  the  bottle  or  not  [c/v-cum  viala,  or 
s/v-sine  viala). 

5.  Mark  the  prescription  with  a prescription  stamp. 
This  must  be  small  and  neat,  and  the  imprint  should 
have  a vacant  space  in  which  the  number  assigned 
to  the  prescription  in  the  book  may  be  entered,  and 
another  space  in  which  the  price  ( c/v  or  s/v)  may  be 
noted,  in  code  if  preferred. 

Take  care  that  the  imprint  does  not  fall  across  any 
of  the  written  matter  on  the  prescription. 


INTRODUCTION 


5 


6.  Write  the  label.  This  must  always  be  done  before 
the  actual  dispensing  is  begun.  It  is  a procedure 
that  often  serves  to  prevent  the  dispensing  of  over- 
doses. It  compels  the  dispenser  to  give  attention  not 
merely  to  the  doses  of  the  items  in  the  prescription, 
but  also  to  the  actual  amount  of  the  whole  that  the 
patient  is  to  take  at  a time. 

Use  simple,  straightforward  wording.  Avoid 
literal  translations  of  such  words  as  sumat,  capiat  or 
habeat,  let  him  take;  sumatur  or  capiatur,  let  it  be 
taken ; capiat  or  sumat  ceger,  let  the  patient  take, 
the  single  word  “ Take  ” will  suffice  for  all  these. 
Similarly,  the  gerundives,  capiendus-a-um,  sumendus- 
a-um,  to  be  taken ; applicandus-a-um , to  be  applied ; 
utendus-a-um,  to  be  used,  may  often  be  translated 
“ dake,”  “ Apply/’  or  “ Use  ” respectively. 

I he  writing  should  be  plain  and  neat ; an  elaborate 
cursive  style  is  not  desirable  on  a label.  Pay  atten- 
tion to  balance  and  spacing.  Write  the  patient’s 
name  on  the  lower,  right-hand  corner  of  the  label 
and  the  prescription  number  on  the  lower,  left-hand 
corner. 

7.  Trim  the  label  with  scissors,  so  that  an  equal 
width  of  white  border  remains  outside  the  black 
border.  This  greatly  improves  the  appearance  of  the 
label. 

8.  Always  remove  the  old  label  from  a bottle  before 
fixing  the  new  one,  even  though  the  new  label  refers 
to  the  same  medicine  as  the  old.  A solution  of  equal 
parts  of  spirit  and  water  painted  on  the  old  label 
softens  the  gum  and  makes  its  removal  a simple 
matter. 

9.  Be  sure  that  the  interior  of  the  patient's  bottle  is 
clean.  In  some  cases  it  may  be  quicker  to  substitute 
a iresh  bottle  and  retain  the  old  one  for  future  cleaning. 
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io.  Consider  the  best  method  of  dispensing  the  pre- 
scription. The  best  method  is  the  one  that  will  pro- 
duce the  best  result  from  the  point  of  view  of  the 
patient  and  the  prescriber.  It  is  not  always  the 
easiest  or  quickest  method,  although  it  often  is  so. 

When  dispensing : 

1.  Have  the  prescription  always  before  you.  If  you 
take  a measure  to  a distant  part  of  the  dispensary  to 
measure  a liquid  ingredient,  take  the  prescription 
with  you,  not  forgetting  to  bring  it  back  with  you 
when  you  return  to  the  dispensing  counter. 

2.  Test  the  scales  before  you  begin  to  weigh  the  solid 
ingredients.  This  is  particularly  desirable  if  an 
interval  has  occurred  since  the  last  prescription  was 
dispensed. 

3.  Replace  bottles  in  their  proper  positions  on  the 
shelves  immediately  after  use,  and  before  the  next 
ingredient  is  weighed  or  measured. 

4.  When  weighing  from  a small  bottle,  slant  the  bottle 
in  the  scale  drawer,  label  uppermost.  Many  errors  have 
been  avoided  by  the  label  thus  being  continuously 
before  the  eyes  of  the  dispenser  and  his  colleagues. 

5.  When  measuring,  keep  the  label  uppermost.  This 
prevents  any  liquid  that  may  run  down  the  outside 
of  the  bottle  from  staining  the  label.  As  in  4,  it  also 
tends  to  prevent  errors. 

6.  Place  a piece  of  white  paper  under  the  scale  pan 
before  weighing.  Powder  frequently  spilt  on  the 
woodwork  of  the  scales  tends  to  make  this  sticky  in 
time,  and  the  stickiness  may  cause  the  stirrup  that 
carries  the  scale  pan  to  adhere  to  the  wood  occasion- 
ally, causing  inaccurate  weighing. 
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7.  Use  a powder  knife  when  ^weighing.  The  habit  of 
shaking  powder  from  the  bottle  on  to  the  scale  pan 
is  slovenly,  and  no  quicker  than  taking  it  out  with  a 
knife. 

8.  Wipe  the  powder  knife  clean  after  dealing  with  each 
substance.  The  danger  which  may  arise  through 
dipping  a powder  knife  bearing  traces  of  the  last 
substance  weighed  into  the  bottle  containing  the  next 
substance  is  obvious. 

9.  Wipe  the  scale  pan  clean  after  dispensing  each 
prescription.  Take  care  not  to  chip  it. 

10.  Do  not  substitute.  If  a proprietary  article  be 
ordered,  use  that  article.  If  it  is  not  in  stock,  obtain 
it  at  once.  Do  not  include,  instead,  a substance  which 
you  believe  to  be  identical  with  the  proprietary 
article. 

There  are  certain  alterations,  additions  or  omissions, 
which  the  dispenser  is  justified  in  making,  and  these 
are  noted  from  time  to  time  in  the  following  pages. 
They  are  such  things  as  the  use  of  the  anhydrous  form 
of  a salt  in  place  of  the  hydrated  form  (under  certain 
circumstances) ; the  selection  of  an  emulsifying  agent, 
suspending  agent  or  pill  excipient.  Any  such  varia- 
tions or  additions  must  be  noted  in  the  prescription 
book. 

11.  Do  not  label  dispensed  medicine  “ Poison  ” 
unless  this  is  specifically  directed  on  the  prescription. 
Potent  internal  medicines  may  bear  an  additional 
label  (when  spoonful  doses  are  ordered)  to  the  follow- 
ing effect: 


Use  with  Care. 

Measure  each  dose  in  a 
medicine  measure. 
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Enquire  whether  the  patient  possesses  a medicine 
measure. 

When  the  preparation  is  a liniment,  embrocation, 
lotion  or  liquid  disinfectant  containing  a poison,  it 
must  be  labelled 


Not  to  be  Taken  Internally 


and  must  be  sent  in  a bottle  distinguishable  by  touch 
from  an  ordinary  medicine  bottle. 

12.  Before  wrapping,  again  compare  the  prescrip- 
tion with  the  copy  in  the  book  or  file.  Then  enclose 
the  prescription  in  a specially  printed  prescription 
envelope,  write  the  patient’s  name  and  the  number 
of  the  prescription  on  the  outside,  and  tie  the  pre- 
scription neatly  to  the  wrapped  medicine. 

Small  packages,  such  as  pills,  tablets,  etc.,  may  be 
first  wrapped  and  then  enclosed  in  the  envelope  with 
the  prescription. 

Copies  of  Prescriptions. — The  copy  of  the  prescrip- 
tion in  the  book  is  the  pharmacist’s  private  property. 
In  the  event  of  a patient  losing  his  prescription,  it  is 
an  act  of  courtesy  to  give  a copy  to  either  the  patient 
or  prescriber  on  request;  but  a copy  should  never  be 
given  to  anyone  else  (e.g.,  a relative  or  friend  of  the 
patient  who  fancies  that  he  is  suffering  from  the  same 
ailment) . 

Note. — -On  occasion,  it  may  happen  that  another 
pharmacist  may  telephone  or  write,  give  the  number 
of  a prescription  in  your  book,  which  he  may  have 
obtained  from  the  label  on  the  bottle,  and  ask  for  a 
copy.  In  such  cases,  the  pharmacist  who  originally 
dispensed  the  prescription  must  use  his  judgment. 
If  the  patient  is  on  holiday  in  a distant  town,  it  would 
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be  advisable  to  oblige;  but  if  the  enquiring  pharma- 
cist is  quite  near  there  could  be  little  reason  for  com- 
plying. 

“ Repeat  ” Prescriptions. — On  each  occasion  that 
a prescription  is  repeated,  it  is  not  necessary  to  copy 
the  whole  prescription  into  the  book,  but  it  is  essential 
that  an  entry  should  be  made.  The  entry  should 
include  the  patient's  name,  the  number  of  the  pre- 
scription, and  the  kind  of  medicine — e.g., 

Smith,  Mr.  T.  Rept.  Mist.,  No.  A 5021. 

Jones,  Miss  A.  Rept.  Pit.,  No.  C2641. 

Many  pharmacists  also  make  it  a rule  to  mention 
the  price  charged  (s/v  or  c/v)  at  the  side  of  each 
repeat  entry. 


CHAPTER  II 

POWDERS— PULVERES 


Powders  may  be  ordered  either  in  doses  or  in  bulk. 
They  may  be  either  simple  (containing  only  one  active 
ingredient)  or  compound  (containing  more  than  one 
active  ingredient). 

Administration. — The  contents  of  one  powder  paper 
are  placed  on  the  tongue  and  swallowed  with  a drink 
of  water. 

Children  are  sometimes  persuaded  to  take  powders 
by  first  mixing  with  jam.  The  responsible  person 
should  be  warned  against  this  practice  when  the 
powder  contains  some  ingredient  likely  to  react  with 
the  acids  in  the  jam  (e.g.,  a powder  containing  mag- 
nesia or  magnesium  carbonate  should  not  be  mixed 
with  jam).  Treacle  and  honey  are  less  open  to 
objection  on  this  account. 


SIMPLE  POWDERS  IN  DOSES 

Select  a number  of  powder  papers  corresponding 
to  the  number  of  powders  ordered. 

White,  glazed  paper  that  has  been  cut  by  machinery 
into  the  various  sizes  (^  oz.,  i oz.,  2 oz.,  cut,  white 
demy)  is  preferable  to  pieces  cut  by  hand  from  larger 
sheets.  Hand-cutting  usually  leaves  the  edges  some- 
what rough,  however  carefully  it  be  done,  and  this 
detracts  from  the  neat  appearance  that  should  be 
characteristic  of  a wrapped  powder. 

Place  the  powder  papers  in  a convenient  position 
on  the  dispensing  counter  so  that  each  slightly  over- 
laps the  next.  Turn  up  one  edge  of  each  paper  about 
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half  an  inch.  This  prevents  powder  on  one  paper 
being  blown  or  knocked  on  to  the  next,  and  enables 
each  paper  to  be  easily  picked  up  when  wrapping  is 
begun. 

When  more  than  one  powder  is  to  be  sent,  weigh 
out  the  total  quantity  for  the  whole,  and  replace  the 
bottle.  Place  this  quantity  on  a sheet  of  paper 
(after  powdering,  if  necessary;  see  p.  13)  and  weigh 
from  it.  This  procedure  prevents  too  many  or  too 
few  powders  being  sent  and  is  a check  on  the  weighing. 

When  six  or  more  powders  are  to  be  sent,  it  is 
advisable  to  weigh  a total  quantity  corresponding 
to  one  more  than  is  required,  because  it  is  possible 
that  during  the  weighing  there  may  be  slight  losses, 
due  to  powder  adhering  to  the  knife  or  scale  pan,  or  to 
slight  inaccuracies  in  weighing  which  may  be  very 
small  in  each  single  powder,  but  are  appreciable  in 
total.  The  consequence  is  that  unless  an  allowance 
is  made  by  weighing  for  one  more  than  is  actually  to 
be  sent,  scarcely  sufficient  of  the  substance  may 
remain  for  the  last  powder. 

Wrapping. — Wrap  the  powders  so  that  they  are  of 
a size  that  will  just  fit  loosely  in  the  box  (a  white, 
glazed,  slide  box  is  used  for  six  or  twelve  powders; 
a hinged  lid  box  for  larger  quantities). 

Bend  the  near  border  over  until  it  is  about  half  an 
inch  from  the  far  border.  Turn  the  margin  upwards 
with  the  first  fingers  and  bend  over  to  form  a flap. 
Fold  the  flap  loosely  over  on  itself  to  an  extent  which 
appears  to  make  the  packet  slightly  narrower  than 
the  width  of  the  interior  of  the  box.  Hold  the  packet 
over  the  drawer  portion  of  the  box  and  adjust  the 
width  if  not  correct.  Turn  the  ends  of  the  packet 
down  lightly  over  the  ends  of  the  drawer  so  as  to  form 
a slight  crease  that  will  act  as  a guide  to  the  length 
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of  the  finished  packet.  Bend  each  end  in  turn 
sharply  over  a powder  knife,  holding  the  knife  about 
an  eighth  of  an  inch  inwards  from  the  creases  made 
by  the  ends  of  the  box.  Finally,  place  the  folded 
packet  on  a sheet  of  white  paper,  cover  it  with  another 
sheet  of  paper,  and  pass  a knife  firmly  over  the  upper 
sheet.  This  last  procedure  is  to  prevent  the  powder 
within  the  packet  causing  a bulge,  and,  by  emphasising 
the  folds,  enables  the  packet  to  retain  its  shape,  the 
escape  of  the  powder  being  thereby  prevented.  The 
object  of  flattening  between  two  sheets  of  paper  is 
simply  to  prevent  the  packet  from  becoming  soiled 
by  the  knife  or  counter. 

Some  dispensers,  having  ascertained  the  correct 
size  for  the  powders  as  above,  adjust  a trestle  pattern 
powder  folder  to  this  size  and  use  it  for  the  remaining 
powders.  The  powder  folder  is  by  no  means  essential, 
since  the  drawer  of  the  box  makes  an  excellent 
substitute. 

When  all  the  powders  have  been  wrapped,  arrange 
them  in  pairs,  flaps  to  flaps ; or  arrange  them  with  all 
the  flaps  in  one  direction  with  the  exception  of  the 
last  packet,  which  should  be  turned  in  the  opposite 
direction.  Encircle  the  stack  of  powders  with  an 
elastic  band  before  placing  them  in  the  box. 

When  only  one  or  two  powders  are  to  be  sent,  they 
may  be  placed  in  an  envelope. 

Powder  Measures. — Various  kinds  of  measures  have 
been  introduced  to  avoid  the  tedium  of  weighing  a 
large  number  of  powders.  Measures  that  are  not 
adjustable  must  never  be  used,  as  they  are  very  in- 
accurate. A measure  that  holds  12  grains  of  rhubarb 
would  only  hold  7 grains  of  quinine  sulphate. 

When  a large  number,  say  a few  hundreds,  of  not 
very  potent  powders  are  to  be  prepared,  perhaps  the 
use  of  an  adjustable  measure  might  be  considered 
permissible.  The  preparation  of  a large  number  of 
Seidlitz  powders  is  an  instance  where  such  measures 
might  be  employed.  But  in  ordinary  dispensing 
each  powder  must  be  weighed. 
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Division  by  Eye. — The  practice  occasionally  seen 
of  weighing  out  the  whole  amount  of  powder,  scraping 
it  into  a flat,  rectangular  heap,  and  dividing  it  by  eye 
into  approximately  equal  portions  with  a knife,  is  to 
be  strongly  condemned. 

A permissible  instance  of  division  by  eye  would  be 
where  41  grains  of  powder  had  to  be  divided  into  four. 
Four  powders  of  10  grains  each  might  be  weighed,  and 
any  surplus  distributed  as  equally  as  possible  between 
them  by  eye. 

Crystalline  Substances,  or  substances  in  large  or 
small  pieces  ordered  in  powders,  must  be  reduced  to  a 
fine  powder.  This  is  done  (1)  to  prevent  recognition 
of  the  substance  by  the  patient,  (2)  to  facilitate 
administration,  and  (3)  to  hasten  solution  after 
administration. 

All  substances  (except  hygroscopic  substances; 
see  p.  14)  ordered  in  powders  must  be  in  fine  powder. 
Many  dispensers  recognise  the  necessity  for  powdering 
large  crystals,  but  are  apt  to  make  the  error  of  neglect- 
ing to  powder  such  substances  as  scale  compounds, 
quinine  sulphate,  and  “ feather  ” crystals  of  mag- 
nesium sulphate  and  zinc  sulphate. 

Potent  Crystalline  Substances,  such  as  mercuric 
chloride  or  alkaloids,  should  be  powdered  in  a glass 
mortar  preferably  placed  on  a black  surface.  Glass 
mortars  do  not  absorb  substances,  but  Wedgwood 
ware  or  composition  mortars  are  liable  to  do  so  to 
some  extent;  further,  the  substance  is  more  easily 
kept  under  observation  in  a glass  mortar. 

Iodine  is  absorbed  by  composition  mortars  and 
stains  them  badly;  a glass  mortar  should  be  used  for 
this. 

Vegetable  Powders,  such  as  cinnamon,  cloves, 
ipecacuanha,  jalap,  rhubarb,  scammony,  nux  vomica 
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and  nutmeg,  should  not  be  subjected  to  heavy  grinding 
in  a mortar.  If  the  use  of  a mortar  is  necessary, 
triturate  lightly. 


Hygroscopic  and  Deliquescent  Solids  are  substances 
that  absorb  sufficient  moisture  from  the  atmosphere 
to  make  them  damp  and  sticky  (hygroscopic  sub- 
stances) or  even  to  completely  liquefy  them  (deli- 
quescent substances).  The  following  are  common 
examples : 


Calcium  chloride. 

Iron  succinate. 

Iron  (scale  compounds  of). 
Lithium  citrate. 

Potassium  acetate. 


Potassium  carbonate. 
Potassium  citrate. 
Sodium  chloride. 
Sodium  hypophosphite. 
Sodium  iodide. 


Hygroscopic  substances  are  usually  supplied  to  the 
pharmacist  in  a granular  condition,  which  assists  in 
their  preservation.  When  ordered  in  powders,  it  is 
not  advisable  to  powder  the  granular  salts  too  finely, 
but  hygroscopic  substances  that  are  in  the  form  of 
scales,  or  which  are  in  a definitely  crystalline  condition, 
must  be  reduced  to  powder. 

The  weighing,  and  any  necessary  powdering,  must 
be  accomplished  as  rapidly  as  possible,  avoiding  undue 
exposure  of  the  bulk  in  the  bottle. 

The  powders  must  have  an  inner  wrapper  of  waxed 
paper.  Place  the  waxed  paper  on  top  of  the  ordi- 
nary paper  on  the  bench;  place  the  powder  on  the 
waxed  paper,  and  then  wrap  as  if  the  two  papers 
were  one.  Note  that  the  substance  must  not  be 
wrapped  first  in  the  waxed  paper  and  then  in  the 
white. 

In  extreme  cases,  e.g.,  calcium  chloride,  the  stack 
of  wrapped  powders  should  be  enclosed  in  an  outer 
wrapper  of  waxed  paper  or  of  tinfoil. 
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Volatile  Substances,  such  as  ammonium  carbonate, 
camphor,  menthol  or  absorbed  volatile  oils  (p.  23) 
must  have  an  inner  wrapper  of  waxed  paper  as  just 
described  for  hygroscopic  substances. 

Powders  Weighing  Less  Than  One  Grain  must  be 
made  up  to  1 grain  by  adding  an  appropriate 
quantity  of  sugar  of  milk. 

Sugar  of  milk  is  chosen  for  this  purpose  because  it  is 
(1)  colourless,  (2)  innocuous,  (3)  soluble,  (4)  odourless, 
and  in  small  quantities  practically  tasteless. 

Consider  the  following  prescription  : 

R Hyd.  subchlor.  . . . . gr.  \ 

Ft.  pulvis.  Mitte  xii. 

Total  quantity  of  mercurous  chloride=i2  X £= 
3 grains.  Add  9 grains  of  sugar  of  milk=i2  grains 
total.  Weigh  12  X 1 grain  powders. 

A Trituration  is  the  term  applied  to  such  a mixture 
or  dilution  of  a potent  substance  with  an  inert  one. 
The  mixing  is  done  on  a sheet  of  white  paper  by  means 
of  a powder  knife  or  spatula.  (A  mortar  is  only  used 
when  the  quantities  are  too  large  to  be  conveniently 
dealt  with  on  paper.)  The  invariable  rule  is  to  add  a 
little  of  the  substance  present  in  greater  amount  to  the 
whole  of  the  substance  present  in  lesser  amount 
(usually  the  more  potent  substance),  and  mix  inti- 
mately; the  remainder  of  the  substance  present  in 
greater  amount  is  then  introduced  into  the  mixture 
in  very  small  quantities  at  first,  but  gradually  in- 
creasing the  quantities,  until  the  whole  has  been 
added.  Never  attempt  to  mix  two  substances 
together  all  at  once  by  aimless  movements  of  the 
spatula  (or  pestle  when  a mortar  is  used). 

In  the  prescription  given  above,  a grain  or  so  of 
the  sugar  of  milk  must  be  intimately  mixed  with  the 
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mercurous  chloride,  then  a little  more  sugar  of  milk 
incorporated,  then  a little  more,  and  so  on  until  the 
whole  has  been  added. 

Fractions  of  a Grain  of  Potent  Substances  must  not 
be  weighed  on  ordinary  dispensing  scales,  even  when 
a fractional  weight  is  available.  In  large  dispensing 
establishments  a specially  delicate  pair  of  dispensing 
scales  is  kept  for  small  quantities  of  potent  substances, 
and  m such  cases  quantities  of  not  less  than  £ grain 
may  be  weighed.  In  the  event  of  a good  chemical 
alance  being  available,  quantities  down  to  i milli- 
gramme may  be  weighed  for  prescriptions  written 
m the  metric  system,  but  in  the  case  of  prescriptions 
m which  the  quantities  are  given  in  grains,  we  are 
rought  up  against  the  difficulty  that  it  is  not  usual 
for  a set  of  grain  weights  to  be  provided  with  a 
smaller  fractional  weight  than  a i grain.  The  method 
described  below  serves  for  obtaining  a fraction  of  a 
gram  even  when  neither  a specially  delicate  pair  of 
dispensing  scales  nor  a chemical  balance  is  available. 

The  general  procedure  is  as  follows : Weigh  i grain ; 
gradually  incorporate  a definite  quantity  of  sugar  of 
milk  with  this;  then  weigh  a portion  of  the  mixture 

that  will  contain  the  desired  weight  of  the  potent 
substance. 


Examples : 

(i)  R Acid,  arsen. 


Ft.  pulvis.  Mitte 


or  _J 

bW  • o 


0 


1. 


Method.  Weigh  x grain  of  arsenious  acid ; mix  on 
paper  with  19  grains  of  sugar  of  milk=2o  grains  total 

One  gram  of  this  mixture  will  contain  A IraS  of  the 
arsenious  acid.  20  6 e 


(2)  R Hydrarg.  iod.  rubr. 

Ft.  pulvis.  Mitte  vi. 
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Method:  Weigh  1 grain  of  red  mercuric  iodide;  mix 
with  19  grains  of  sugar  of  milk=2o  grains  total; 
weigh  6 grains  of  this  mixture  (=2%  grain  of  red 
mercuric  iodide)  and  discard  the  remainder;  divide 
the  6 grains  into  6X1  grain  powders. 

(3)  It  Acid,  arsen.  . . . . gr.  3ff 

Ft.  pulvis.  Mitte  i. 

Method  (a):  Weigh  3 grains  of  arsenious  acid;  mix 
with  47  grains  of  sugar  of  milk=5o  grains  total.* 
One  grain  of  the  mixture  will  contain  A grain  of 
arsenious  acid. 

Method  (by.  Weigh  1 grain  of  arsenious  acid;  mix 
with  49  grains  of  sugar  of  milk=5o  grains  total. 
Three  grains  of  the  mixture  will  contain  A grain  of 
arsenious  acid. 

Method  (a)  is  to  be  preferred,  since  it  makes  a 
smaller  powder;  but  method  ( b ) would  be  useful  if  the 
active  ingredient  were  an  expensive  one. 

(4)  E Strychnin gr.  ^ 

Fiant  pulveres  ii. 

Method : Weigh  2 grains  of  strychnine;  mix  with 
33  grains  of  sugar  of  milk=35  grains  total;  weigh 
2 grains  of  the  mixture  (=7^5  grain  of  strychnine) 
and  discard  the  remainder;  divide  the  2 grains  into 
2X1  grain  powders. 

(5)  R Strychnin gr.  ^ 

Fiant  pulveres  ii. 

Method'.  WTigh  3 grains  of  strychnine;  as  each 
powder  is  to  contain  ^ grain  of  strychnine,  add 
85  grains  of  sugar  of  milk=88  grains  total;  weigh 
2 grains  of  the  mixture  (=8^-  grain  of  strychnine); 
divide  the  2 grains  into  2X1  grain  powders. 

Metric  Triturations. — Occasionally,  metric  quan- 
tities .are  ordered  for  which  a sufficiently  small  metric 
weight  is  not  available,  or  for  which  the  scales  at  the 
dispenser’s  disposal  are  not  sufficiently  delicate. 
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The  smallest  metric  quantity  of  a potent  substance 
that  should  be  weighed  on  ordinary  dispensing  scales 
is  0*05  gramme.  Calculations  are  often  simplified  by 
weighing  o-i  gramme. 

Examples: 

(1)  If  Acid,  arsen.  . . . . 0-002 

Ft.  pulvis.  Mitte  x. 

Method : Total  required  is  10  X 0-002=0-02  gramme. 
Weigh  o-i  gramme;  mix  with  0-9  gramme  of  sugar  of 
milk=i-o  gramme  total;  weigh  0-2  gramme  of  the 
mixture  (=0-02  gramme  of  arsenious  acid). 

This  quantity  is  for  10  powders.  Add  to  it  o-8 
gramme  of  sugar  of  milk=i-o  gramme  total;  divide 
the  i-o  gramme  into  ioXo-i  gramme  powders. 

(2)  B Hydrarg.  perchlor.  . . 0-003 

Fiant  pulveres  ii.  Mitte  xii. 

Method : Note  that  0-003  gramme  is  the  quantity 
for  2 powders . Therefore,  total  required =6  X o -003  = 
o-o  1 8 gramme.  It  will  be  found  most  convenient  to 
make  for  20  powders;  these  will  require  10X0-003  = 
0-03  gramme. 

Powder  sufficient  mercuric  chloride  in  a glass 
mortar;  weigh  o-i  gramme;  mix  with  0-9  gramme  of 
sugar  of  milk=i-o  gramme  total;  weigh  0-3  gramme 
of  the  mixture  (=0-03  gramme  of  mercuric  chloride). 
Add  to  it  i*7  grammes  of  sugar  of  milk  (=2-0  grammes 
total);  weigh  from  this  1-2  grammes  and  discard  the 
remainder;  divide  the  1-2  grammes  into  12X0-1 
gramme  powders. 

Powders  with  Mixtures. — Powders  are  sometimes 
ordered,  one  of  which  is  to  be  taken  with  each  dose 
of  a mixture.  In  the  large  majority  of  such  cases,  the 
mixture  contains  potassium  or  sodium  carbonate  or 
bicarbonate  or  ammonium  carbonate.  The  powders 
then  usually  consist  of  citric  acid  or  tartaric  acid, 
the  intention  being  that  one  powder  shall  be  added  to 
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each  dose  of  the  mixture,  which  is  taken  while  effer- 
vescing. 

It  frequently  happens  that  the  exact  quantity  of 
powder  is  not  mentioned,  the  calculation  of  the 
quantity  necessary  for  neutralisation  being  left  to  the 
dispenser.  The  amounts  may  be  usually  found  in  a 
work  of  reference. 

The  British  Pharmacopoeia  states  under: 

Potassii  Bicarbonas:  “20  grammes  of  Potassium 
Bicarbonate  are  neutralised  by  14  grammes  of  Citric 
Acid,  and  by  15  grammes  of  Tartaric  Acid." 

Sodii  Carbonas : “ 20  grammes  of  Sodium  Carbonate 
are  neutralised  by  9-8  grammes  of  Citric  Acid,  and  by 
10-5  grammes  of  Tartaric  Acid." 

Sodii  Bicarbonas:  “ 20  grammes  of  Sodium  Bicar- 
bonate are  neutralised  by  167  grammes  of  Citric  Acid, 
and  by  17-8  grammes  of  Tartaric  Acid." 

The  proportions  of  acids  and  alkalis  are,  of  course, 
the  same  when  grains  are  used.  More  extensive 
neutralisation  equivalences  are  to  be  found  in  the 
British  Pharmaceutical  Codex,  under  Acidum  Citricum 
and  Acidum  Tartaricum. 

Should  the  mixture  contain  ammonium  carbonate, 
and  no  other  work  of  reference  is  at  hand  but  the 
Pharmacopoeia,  the  neutralisation  equivalences  may 
be  deduced  from  the  figures  given  for  the  volumetric 
estimation.  For  example,  in  the  British  Pharmaco- 
poeia, under  Acidum  Citricum,  it  is  stated  that: 

1 gramme  . . . requires  for  neutralisation  14-2 
millilitres  of  N/i  solution  of  sodium  hydroxide." 

And  under  Ammonii  Carbonas: 

“ 1 gramme  . . . requires  for  neutralisation  18-0 
millilitres  of  N/i  solution  of  sulphuric  acid." 
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Since  equal  volumes  of  normal  acid  and  alkali  are 
equivalent,  it  follows  that  14-2  parts  of  ammonium 
carbonate  are  neutralised  by  18-0  parts  of  citric  acid. 

If  none  of  these  methods  is  available,  it  is  necessary 
to  calculate  the  quantities  from  the  equation  repre- 
senting the  reaction. 

When  dispensing  such  prescriptions  as  the  above, 
it  is  better  to  arrange  for  a slight  excess  of  acid 
rather  than  a slight  excess  of  alkali,  since  the  taste 
of  a slightly  acid  liquid  is  more  pleasant  than  that 
of  an  alkaline  one. 

It  sometimes  happens  that  by  introducing  alkali 
into  a mixture  with  the  object  of  producing  an  effer- 
vescing dose  the  prescriber  brings  about  an  incom- 
patibility. Thus,  if  a mixture  contains  solution  of 
strychnine  hydrochloride  or  some  other  alkaloidal 
salt,  the  free  alkaloid  may  be  precipitated  if  the 
quantity  of  water  in  the  mixture  is  not  sufficient 
to  keep  it  in  solution.  The  incompatibility  can  be 
overcome  by  substituting  the  acid  of  the  powder  for 
the  alkali,  and  sending  the  alkali  as  the  powder. 


COMPOUND  POWDERS  IN  DOSES. 

These  are  powders  containing  more  than  one  active 
ingredient. 

Any  ingredients  that  require  to  be  powdered  must 
be  reduced  to  powder  before  mixing  is  commenced. 

Small  quantities  are  mixed  on  paper  by  means  of  a 
spatula;  a pestle  and  mortar  is  only  necessary  for 
quantities  of  an  ounce  or  more. 

Remember  the  general  rule  : Gradually  incorporate 
the  ingredient  present  in  greatest  amount  with  that 
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present  in  least  amount;  then  gradually  introduce 
any  other  ingredients  in  turn.  Never  attempt  to  mix 
all  together  in  one  operation. 

When  using  a pestle  and  movtav  fov  mixing,  triturate 
lightly.  Heavy  trituration  or  grinding  tends  to  make 
powders  denser  and  less  diffusible  in  fluids;  further, 
heavy  trituration  may  be  dangerous  in  some  cases 
(see  p.  27) . Only  hard,  crystalline  substances  require 
heavy  grinding. 

Sifting. — Compound  powders  containing  vegetable 
substances  often  require  sifting  to  break  up  the  small 
masses  of  cohering  particles.  It  is  sometimes  found 
{e.g.,  in  mixing  the  rhubarb,  magnesia  and  ginger 
in  compound  powder  of  rhubarb)  that,  even  when 
mixed  very  carefully  and  thoroughly,  particles  of  a 
white  ingredient  are  easily  discernible  in  a coloured 
mixture.  Such  powders  are  always  improved  by 
sifting. 

A No.  40  or  No.  60  sieve  should  be  chosen,  and  the 
mixed  powder  brushed  through  or  rubbed  through 
with  a spatula.  Various  mixers  and  sifters  are  obtain- 
able for  small  quantities.  In  most  of  these  the 
powder  is  persuaded  to  pass  the  sieve  by  revolving 
brushes  or  metal  vanes. 

After  sifting,  all  powders  must  be  again  lightly 
mixed,  as  there  is  sometimes  a tendency  for  the  in- 
gredients to  be  sorted  out  by  the  sieve. 

All  the  notes  given  under  Simple  Powders  with 
regard  to  weighing  and  wrapping,  crystalline  sub- 
stances, potent  substances,  volatile  substances  and 
fractional  parts,  apply  equally  to  Compound  Powders. 

Fractional  Quantities. — In  some  cases  it  may 
happen  that  after  all  the  ingredients  have  been  mixed 
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an  awkward  fraction  is  obtained  when  the  total 
weight  is  divided  by  the  number  of  powders  to  be 
sent.  This  difficulty  is  easily  overcome  by  adding 
a quantity  of  sugar  of  milk  that  will  bring  the  weight 
of  each  powder  to  a whole  number  of  grains.  Thus, 
if  the  total  weight  of  the  ingredients  were  87  grains, 
and  this  is  to  be  divided  into  12  powders,  it  would  be 
advisable  to  incorporate  9 grains  of  sugar  of  milk 
(=96  grains  total)  and  divide  into  12X8  grain 
powders. 


Liquids  in  Powders. 

Tinctures. — These  usually  have  to  be  evaporated. 
Do  not  evaporate  directly  to  dryness,  or  a hard 
resinous  mass  may  be  obtained  which  cannot  be 
removed  from  the  dish  readily  and  which  is  difficult 
to  mix  with  other  ingredients.  The  proper  procedure 
is  as  follows:  Partially  evaporate  the  tincture  in 
a small  dish,  and,  when  the  liquid  acquires  a syrupy 
consistence,  add  ^ grain  of  sugar  of  milk  for  each 
original  minim  of  tincture;  complete  the  evaporation 
to  dryness,  stirring  frequently. 

If  there  are  no  other  ingredients,  weigh  the  residue 
and  divide  into  the  requisite  number  of  powders.  If 
there  are  other  ingredients,  mix  them  one  at  a time 
with  the  residue,  weigh  and  divide. 

It  is  sometimes  advisable  to  enclose  the  powders  in 
an  inner  waxed  paper,  since  the  residues  of  some 
tinctures  tend  to  cake  owing  to  absorption  of  atmo- 
spheric moisture. 

Other  Spirituous  Liquids  may  be  treated  similarly, 

with  the  exception  of  solution  of  nitroglycerin.  This 
must  not  be  heated ; it  may  be  absorbed  by  dropping 
it  on  sugar  of  milk  (5  grains  for  each  minim)  and 
allowing  it  to  evaporate  spontaneously. 
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Volatile  Oils. — These  are  sometimes  prescribed 
with  such  a small  quantity  of  powder  that  a damp, 
coherent  mass  is  formed.  In  such  cases  an  appro- 
priate quantity  of  inert,  absorbent  powder  must  be 
added  by  the  dispenser.  The  powders  commonly 
used  for  this  purpose  are : 

Calcium  Phosphate  ( precipitated ):  10  grains  absorb 
5 drops  of  volatile  oil. 

Kieselguhr  (which  consists  of  the  silica  skeletons  of 
diatoms) : 10  grains  absorb  10  drops  of  volatile  oil. 
It  has  the  disadvantage  of  being  somewhat  gritty. 

Kaolin  (a  native  aluminium  silicate  freed  from 
gritty  particles  by  elutriation) : 10  grains  absorb 
5 drops  of  volatile  oil. 

Of  these  the  best  to  use  is  calcium  phosphate;  it  is 
perfectly  white,  odourless,  and  practically  inert  in  the 
quantities  employed  as  an  absorbent. 

Drop  the  oil  on  to  the  calcium  phosphate  placed  on 
a piece  of  paper,  and  then  incorporate  any  other 
ingredients.  Weigh  the  whole  and  divide  into  the 
requisite  number  of  powders.  The  powders  must 
have  an  inner  wrapper  of  waxed  paper  in  order  to 
prevent  the  volatilisation  of  the  oil. 

The  Drop. — When  ordered  in  drops  the  oil  should 
be  dropped,  not  measured.  The  size  of  a drop  varies 
according  to  the  area  from  which  it  falls.  A thin- 
lipped bottle  yields  a smaller  drop  than  a thick-lipped 
bottle.  Consequently  it  should  be  understood  that 
the  term  “ drop  ” implies  that  the  liquid  shall  be 
dropped  from  the  International  Dropper,  which  is  a 
tube  having  an  outlet  with  an  external  diameter 
of  3-0  millimetres.  Such  tubes  usually  have  the  form 
of  a small,  graduated  pipette,  into  which  the  liquid 
is  sucked  by  mouth  or  by  means  of  a rubber  bulb. 
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The  droppers  may  be  graduated  in  minims  or 
decimals,  or  both,  and  they  are  very  useful  for  measur- 
ing small  quantities  as  well  as  for  dropping  liquids. 

Extracts  in  Powders. 

In  the  case  of  soft  extracts,  the  treatment  depends 
on  whether  they  are  very  soft  or  of  a pilular  con- 
sistence. 

Very  Soft  Extracts. — These  should  be  heated  in  a 
dish  on  a water-bath  until  they  become  somewhat 
drier  and  tougher  in  consistence.  Transfer  the 
partially  dried  extract  to  an  iron  pill  tile  or  porcelain 
slab  kept  hot  on  a water-bath;  add  an  equal  weight 
of  sugar  of  milk  and  work  into  the  extract;  continue 
to  manipulate  the  mixture  occasionally  until  a d^ 
powder  is  obtained;  weigh  the  powder  and  divide, 
or  mix  with  any  other  ingredients  that  may  be 
ordered,  and  then  weigh  and  divide. 

Moderately  Soft  Extracts. — Treat  as  described  for 
very  soft  extracts,  but  omit  the  preliminary  drying 
in  the  dish. 

Dry  Extracts. — These  are  treated  like  any  ordinary 
solid  substance. 

Liquid  Extracts  and  Fluidextracts. — Treat  as  de- 
scribed for  tinctures. 

Note. — It  is  advisable  to  enclose  powders  prepared 
from  soft  and  liquid  extracts  or  fluidextracts  in  an 
inner  wrapper  of  waxed  paper,  as  they  tend  to  cake 
owing  to  absorption  of  atmospheric  moisture. 

Substances  that  Liquefy. 

In  addition  to  hygroscopic  and  deliquescent  sub- 
stances, which  have  already  been  dealt  with,  mixtures 
of  other  substances  ordered  in  powders  may  become 


PO  WDERS—P  UL  VERES  25 

damp  and  sticky,  or  even  completely  liquefy.  This  is 
attributable  to  one  of  two  causes — either  chemical 
action  or  inter-solution. 


Chemical  Action. — This  is  not  so  liable  to  occur 
between  dry  substances  as  it  is  between  substances 
in  solution,  but  it  is  occasionally  the  cause  of  lique- 
faction in  powders.  The  liquid  formed  may  be  a new 
substance  produced  by  the  other  substances  inter- 
acting, or  it  may  be  water  of  crystallisation  liberated 
from  the  original  substances. 

Antipyrin  [phenazone)  and  sodium  salicylate  liquefy 
or  yield  a damp  mass  when  triturated  heavily  together. 
Even  if  lightly  mixed  they  liquefy  in  time,  particularly 
if  kept  in  a warm  place.  This  liquefaction  is  due  to 
the  formation  of  antipyrin  salicylate.  The  difficulty 
may  be  overcome  by  wrapping  the  substances  separ- 
ately and  altering  the  directions  so  that  one  powder 
of  each  kind  shall  be  taken  as  a dose.  The  powders 
should  be  distinguished  in  some  way,  say  by  the 
letters  A and  “ B,”  to  avoid  the  possibility  of  two 
powders  of  the  same  kind  being  taken  together  in 
error. 

Boric  acid  and  sodium  salicylate  also  liquefy  when 
triturated  together  owing  to  the  formation  of  sodium 
boro-salicylate,  and  should  be  treated  as  just  de- 
scribed. 

When  the  liquefaction  is  due  to  liberation  of  water  of 
crystallisation  a different  procedure  must  be  adopted. 
1 he  difficulty  is  overcome  by  using  the  anhydrous 
forms  of  the  interacting  salts.  When  this  is  done,  a 
note  must  be  made  of  the  fact  in  the  prescription 
book  and  in  pencil  on  the  prescription  itself,  for  the 
guidance  of  other  dispensers.  In  all  cases  it  is 
necessary  to  calculate  the  quantity  of  the  anhydrous 
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substance  that  corresponds  to  the  amount  of  crystal- 
line substance  ordered,  and  the  note  in  the  book  and 
on  the  prescription  should  mention  the  actual  quantity 
of  anhydrous  substance  used. 

As  an  example  of  the  substitution  of  anhydrous 
salts  for  hydrated  salts,  consider  the  following  pre- 
scription : 

R Fer.  sulph.  . . . . gr.  xx. 

Plumb,  acet.  . . . . gr.  xx. 

M.  Ft.  pulvis.  Mitte  vi.  Pro  injectione  solve. 

If  powdered  and  triturated  together,  these  sub- 
stances form  a brown  moist  mass,  owing  to  interaction 
with  the  formation  of  ferrous  acetate  (which  rapidly 
oxidises)  and  liberation  of  water : 

FeS0.,7H20  +Pb(CHoCOO)9,3HO  = 

PbS04  +Fe(CH3COO)2  +ioH20. 

Exsiccated  ferrous  sulphate  is  usually  at  hand,  and 
a proportionate  amount  of  this  may  be  employed; 
61  parts  of  the  exsiccated  salt  (FeS04,H20)  correspond 
to  ioo  parts  of  the  crystalline  salt.  In  practice,  it 
is  customary  to  use  13  grains  of  the  exsiccated  salt 
for  each  20  grains  of  the  crystalline  substance  ordered 
(or  7 grains  for  each  12  grains). 

Exsiccated  lead  acetate  is  not  usually  kept,  and 
some  of  the  salt  must  be  dried  on  a water-bath 
until  the  weight  is  constant.  For  each  20  grains  of 
the  crystalline  acetate,  Pb(CH3C00)2,3H20  ordered, 
17  grains  of  the  exsiccated  substance  are  substituted. 

Ferrous  sulphate  and  sodium  carbonate  react  to  form 
ferrous  carbonate,  water  being  liberated.  In  this 
case  also  it  is  necessary  to  use  the  proper  amount  of 
exsiccated  salt  (as  is  done  in  the  Pilula  Ferri  of  the 
British  Pharmacopoeia) . 

Zinc  sulphate  is  also  liable  to  react  with  other 
substances  with  liberation  of  water,  and  may  have 
to  be  exsiccated  before  use. 
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Inter-Solution. — Many  organic  substances  liquefy 
when  triturated  together  because  they  dissolve  each 
other.  Any  pair  of  the  following  substances  liquefy: 

Camphor.  j Phenol. 

Chloral  hydrate.  Thymol. 

Menthol. 

The  following  substances  are  liable  to  give  trouble 
in  the  same  way;  even  if  they  do  not  completely  liquefy 
they  are  liable  to  produce  a pasty  mass: 


Acetanilide. 

Antipyrin. 

Beta-naphthol. 

Phenacetin. 


Pyrogallol 

Resorcin. 

Salol. 

Urethane. 


The  liquids  or  semi-liquids  so  produced  may  be 
absorbed  by  calcium  phosphate,  kaolin  or  kieselguhr 
(as  described  for  volatile  oils,  but  adding  the  powders 
to  the  liquid  in  a mortar),  or,  perhaps  better,  they  may 
be  wrapped  separately  and  the  directions  altered  so 
that  one  powder  of  each  kind  shall  be  taken  as  a dose. 
The  powders  should  have  an  inner  wrapper  of  waxed 
paper. 


Explosive  Mixtures. 

Oxidising  and  Reducing  Agents  may  be  prescribed 
together,  and  if  triturated  in  a mortar  an  explosion 
may  ensue.  Ihree  courses  are  open  to  the  dispenser, 
who  must  use  his  judgment  as  to  the  likelihood  of 
the  danger  in  deciding  which  course  to  take.  He 
may  (i)  powder  the  substances  separately,  and  then 
mix  very  lightly  on  paper;  or  (2)  powder  them  and 
wrap  them  separately,  altering  the  directions  accord- 
or  (3)  in  serious  cases,  refuse  to  dispense  the 
prescription. 
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If  the  prescriber  can  be  communicated  with,  his 
attention  should  be  drawn  to  the  incompatibility. 

The  following  are  common  oxidising  and  reducing 
agents : 


Oxidising  Agents. 

Potassium  chlorate. 
Potassium  dichromate. 
Potassium  nitrate. 
Potassium  permanganate. 
Silver  nitrate. 

Silver  oxide. 


Reducing  Agents. 

Charcoal. 

Gallic  acid. 
Hypophosphites . 

Sugars. 

Sulphur. 

Tannic  acid. 

Volatile  oils. 

Most  organic  substances. 


POWDERS  IN  BULK 


Powders  are  sometimes  ordered  in  bulk;  that  is, 
they  are  not  divided  into  doses  before  being  handed 
to  the  patient.  Usually  powders  of  this  kind  are  for 
use  as  salines,  dentifrices,  dusting  powders,  insuffla- 
tions, or  for  application  to  the  throat  by  means  of 
bellows. 

The  quantities  are  usually  so  large  that  it  is  neces- 
sary to  use  a mortar  in  mixing,  even  though  the 
ingredients  may  be  already  in  fine  powder.  The 
practice  of  diluting  the  substance  present  in  least 
amount  is  invariably  followed. 

Example : 


U Cretse  prascip. 
Carmin. 


Ft.  dentifricium. 


A sufficient  quantity  of  carmine  to  impart  a pale 
pink  colour  to  an  ounce  of  chalk  is  i grain.  Place 
the  carmine  in  a mortar;  make  it  slightly  damp  by 
adding  one  drop  of  water  (this  brings  out  the  colour 
in  the  finished  product  much  better  than  if  the  sub- 
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stance  is  used  in  the  dry  state) ; mix  with  a grain  or 
so  of  chalk;  then  add  the  rest  of  the  chalk  in  small 
quantities  at  a time. 

Salines  commonly  contain  magnesium  or  sodium 
sulphate,  potassium  salts,  etc.,  with  or  without  citric 
or  tartaric  acids  and  bicarbonate  of  sodium.  They 
should  be  sent  out  in  perfectly  dry,  wide-mouthed 
bottles  (“  kali  ” bottles)  with  boxwood  topped  corks, 
a piece  of  waxed  paper  being  inserted  between  the 
cork  and  the  neck  of  the  bottle. 

Dusting  Powders  often  consist  of  one  or  more  of 
the  following:  boric  acid,  fuller’s  earth,  magnesium 
stearate,  salicylic  acid,  starch,  talc,  zinc  oxide,  zinc 
oleate  or  stearate. 

Such  powders,  after  mixing,  must  always  be  passed 
through  a No.  40  or  finer  sieve;  any  powder  that  will 
not  pass  the  sieve  must  be  further  ground  until  it  will. 
After  sifting,  the  whole  must  be  again  lightly  mixed. 

Dusting  powders  are  sent  out  in  sifter  top  boxes. 

Dentifrices  commonly  contain  precipitated  chalk, 
together  with  such  substances  as  camphor,  myrrh, 
phenol,  orris  root,  soap  (in  powder),  sodium  benzoate, 
etc.  All  the  ingredients  should  be  in  fine  powder, 
and  the  mixed  powders  must  be  sifted  as  described 
for  dusting  powders. 

Both  dusting  powders  and  dentifrices  may  be  im- 
pregnated with  volatile  oils,  but  there  is  usually 
enough  powder  present  to  render  the  addition  of  a 
special  absorbent  unnecessary. 

Snuffs  or  insufflations  are  treated  as  described  for 
dusting  powders.  They  may  be  sent  out  in  small 
wide-mouthed  bottles  or  in  small  boxes  with  a hinged 
lid,  the  snuff  being  contained  in  an  inner  wrapper  of 
waxed  paper. 
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Poisonous  Substances. 

Poisonous  substances  such  as  lead  acetate  or  zinc 
sulphate,  maybe  ordered  in  bulk  or  in  weighed  quanti- 
ties for  making  lotions  or  injections.  In  such  cases 
it  is  very  advisable  that  each  packet  should  be  wrapped 
in  an  inner  wrapper  of  waxed  paper  and  an  outer 
wrapper  of  red  paper,  or  that  some  other  method 
should  be  employed  to  make  them  readily  distin- 
guishable from  ordinary  powders.  They  may  be 
labelled  “ Not  to  be  Taken/’  but  must  not  be  labelled 
“ Poison  ” unless  so  directed  on  the  prescription. 


CHAPTER  III 

CACHETS  AND  CAPSULES 


CACHETS. 

Oblata — Capsulae  Amylaceae. 

It  is  nowadays  quite  common  for  powders  to  be 
prescribed  in  small  receptacles  made  of  rice  flour  and 
water,  and  termed  cachets,  the  object  being  to  prevent 
the  patient  tasting  the  powder. 

Administration. — A cachet  is  taken  by  placing  it 
upon  the  tongue  and  taking  a drink  of  water;  or  it 
may  be  dipped  in  water  and  then  placed  on  the  tongue. 
In  either  case  the  material  of  the  cachet  is  softened, 
but  it  retains  the  enclosed  powder  long  enough  for  the 
whole  to  be  swallowed  without  permitting  the  powder 
to  come  into  contact  with  the  palate.  After  being 
swallowed,  the  cachet  disintegrates  and  the  powder 
is  liberated. 

Filling. — A cachet  is  composed  of  two  similar 
halves,  saucer-shaped,  but  having  flat  edges.  The 
powder  is  prepared  in  the  usual  way,  weighed  out, 
and  placed  on  papers  as  if  for  wrapping;  but  instead 
of  being  wrapped  the  powder  is  poured  into  one-half 
of  a cachet.  The  edges  of  the  other  half  are  then 
slightly  moistened  with  water  or  diluted  mucilage, 
and  it  is  inverted  over  the  first  half  in  such  a way 
that  the  flat  edges  adhere,  so  that  the  powder  is 
enclosed  between  the  concave  surfaces  of  the  two 
halves. 

3i 
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Always  choose  the  smallest  size  of  cachet  that  will 
contain  the  quantity  of  powder  prescribed.  Take 
care  that  no  powder  is  spilt  on  the  edges  of  the  lower 
half  of  the  cachet  during  the  filling ; this  may  prevent 
the  adhesion  of  the  upper  half,  and  causes  the  finished 
cachet  to  have  a slovenly  appearance. 

The  amount  of  moisture  used  is  very  important  and 
somewhat  difficult  to  judge  correctly.  Too  much 
causes  the  edges  to  crinkle  and  become  discoloured ; 
too  little  may  be  the  cause  of  the  powder  escaping  at 
some  point  on  the  circumference,  or  of  the  two  halves 
falling  apart  completely  after  the  patient  has  received 
the  cachets. 

Boxing. — Cachets  may  be  sent  out  standing  on  their 
edges  in  boxes  having  compartments,  or  lying  flat  in 
flat  boxes,  if  cotton-wool  be  placed  in  the  box,  to 
keep  the  cachets  from  shaking  about  and  becoming 
damaged,  care  must  be  taken  to  keep  the  cachets 
from  coming  into  actual  contact  with  the  wool,  by 
inserting  an  intervening  piece  of  paper.  If  this  be 
neglected,  threads  of  cotton  may  become  attached 
to  the  cachets,  making  them  unpleasant  to  take. 

Koseal  cachets  are  a kind  that  have  been  introduced 
with  the  object  of  minimising  the  dhficulty  of  judging 
the  correct  degree  of  moisture.  They  have  a raised 
ridge  round  the  inner  rim  of  the  cachet,  and  the  rims 
of  each  half  meet  instead  of  the  flat  edges.  The 
result  is  that  the  actual  edges  receive  little  or  no 
moisture,  and  yet  the  cachet  is  securely  closed.  If 
the  two  halves  are  pressed  firmly  together,  the  outward 
appearance  of  the  finished  cachet  is  just  like  that  of 
the  ordinary  kind. 

Bi-cachets  have  been  introduced  so  that  two  sub- 
stances that  are  apt  to  liquefy  (e.g.,  the  substances 
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mentioned  on  pp.  25,  26  and  27)  may  be  dispensed 
in  cachets.  Bi-cachets  resemble  ordinary  cachets, 
except  that  a partition  is  supplied  to  separate  the 
two  halves.  One  of  the  reacting  substances  is  placed 
m one  half  of  the  cachet  and  the  partition  fixed  in 
place;  the  other  half  of  the  cachet  is  then  filled  with 
the  other  substance.  The  first  half  is  then  applied 
to  the  second  half  in  the  usual  way,  the  partition 

preventing  the  powder  from  falling  out  while  this 
is  being  done. 

Cachet  Machines. 

To  expedite  the  filling  of  cachets  various  machines 
have  been  introduced,  together  with  suitable  appli- 
ances. 

The  Morstadt  Type  Machine.— This  is  the  com- 
monest form.  It  consists  of  three  metal  plates,  the 
two  outermost  plates  being  attached  by  hinges  to  the 
centre  one.  The  halves  of  the  cachets  in  which 
the  powrder  is  to  be  inserted  are  placed  in  holes  in 
the  centre  plate,  where  they  fit  loosely.  One  of  the 
other  plates  is  then  swung  over  and  placed  on  top  of 
the  cachets.  1 his  second  plate  also  has  holes,  which 
are  congruent  with  the  holes  in  the  first  plate,  and  its 
object  is  to  protect  the  edges  of  the  cachets  while 
they  are  being  filled.  A funnel  of  the  correct  size, 
supplied  with  the  machine,  is  next  placed  in  each 
hole  of  the  second  plate  in  turn,  and  the  powder 
introduced,  the  powder  is  pressed  down  with  a 
small  wooden  plunger  or  metal  thimble,  also  supplied 
with  the  machine. 

When  the  lower  halves  have  been  filled,  the  second 
plate  is  folded  back.  The  top  halves  of  the  cachets 
are  then  placed  in  the  holes  of  this  plate  (or  holes  of 
the  third  plate,  on  the  opposite  side  of  the  centre 
plate — the  machines  differ  somewhat  in  type).  The 
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holes  are  somewhat  smaller  than  those  of  the  centre 
plate,  so  that  the  tops  of  the  cachets  fit  tightly.  The 
edges  of  the  top  halves  are  then  moistened  with  a 
roller,  the  plate  is  swung  over  and  pressed  down 
firmly  on  the  centre  plate.  The  top  halves  of  the 
cachets  are  thus  brought  exactly  over  the  lower  halves 
and  the  edges  made  to  adhere.  The  upper  plate  is 
now  lifted,  when  it  brings  with  it  the  completed 
cachets,  because  the  top  halves  fit  tightly  into  their 
holes  and  the  bottom  halves  only  loosely.  The 
finished  cachets  are  finally  pushed  out  gently  and 
boxed. 

It  is  sometimes  found  that  the  cachets  purchased 
for  the  machine  are  too  small  to  fit  tightly  into  the 
upper  plate,  or  too  large  to  fit  in  at  all.  When  the 
discrepancy  is  only  slight,  it  is  useful  to  remember 
that  cachets  contract  slightly  if  kept  in  a warm  place, 
and  expand  slightly  if  kept  in  a rather  damp,  cool 
place. 

A felt  pad  in  a tray  is  usually  supplied  for  moisten- 
ing the  roller,  the  latter  being  made  of  glass,  felt 
covered,  or  of  rubber.  The  pad  in  the  tray  is  first 
moistened  with  water  or  diluted  mucilage,  and  the 
roller  run  lightly  over  it.  The  disadvantage  of  this 
method  is  that  there  is  a tendency  to  get  the  roller 
too  wet.  To  avoid  this,  one  of  the  following  courses 
may  be  adopted : (i.)  Run  the  roller  over  the  back  of 
the  hand  (which  has  been  made  moist  by  being  held 
under  the  water  tap)  instead  of  over  the  felt  pad. 
(ii.)  Dip  a piece  of  white  glazed  paper  in  water  and 
shake  it  to  remove  excess;  place  it  over  the  tops  of 
the  cachets,  run  the  roller  lightly  over  the  paper  and 
immediately  remove  it. 

The  Warwick  Machine. — This  consists  of  a flat 
board  to  the  surface  of  which  a number  of  metal 
“ wells  ” are  attached.  The  lower  halves  of  the 
cachets  are  placed  loosely  in  the  wells  and  filled  with 
the  aid  of  the  funnel  supplied.  The  funnel  is  so  made 


CACHETS  AND  CAPSULES  35 

as  to  cover  and  protect  the  edges  of  the  cachet.  The 
upper  halves  of  the  cachets  are  inserted  one  at  a time 
into  a metal  ring,  into  which  they  fit  tightly,  and 
which  is  borne  on  the  end  of  a hollow  wooden  handle. 
The  upper  half  is  pressed  first  on  to  a moistened  pad, 
and  then  on  to  the  lower  half,  which  it  picks  up.  The 
completed  cachet  is  then  forced  out  of  the  ring  by 
pressing  a button,  which  actuates  a plunger  within  the 
hollow  handle.  The  disadvantage  of  this  machine  is 
the  length  of  time  taken  to  close  the  cachets,  since 
they  have  to  be  dealt  with  one  at  a time. 

The  Toogood  Machine. — This  works  on  a similar 
principle  to  the  Morstadt,  but  is  somewhat  more 
heavily  built.  It  has  three  plates,  all  hinged  together 
at  one  side.  Two  of  the  plates  have  holes,  one  plate 
bearing  the  lower  halves  of  the  cachets,  while  the  other 
fulfils  the  two  purposes  of  first  covering  the  edges 
during  filling  and  afterwards  bringing  down  the 
moistened  upper  halves.  The  third  plate  has  specially 
shaped  metal  projections,  which  correspond  in  position 
to  the  holes  in  the  other  plates,  and  which  force  out 
the  whole  of  the  cachets  together  when  the  second 
plate  is  folded  back.  This  machine  is  very  useful 
when  a large  number  of  cachets  have  to  be  prepared, 
as  it  has  more  holes  than  the  Morstadt  machine  and 
all  the  cachets  are  expelled  from  their  holes  simul- 
taneously. bor  a few  cachets,  however,  it  is  some- 
what cumbersome. 

The  Cacheteur  Secca— This  is  a French  machine 
that  is  becoming  increasingly  popular.  The  cachets 
for  use  in  this  machine  do  not  require  moistening ; the 
upper  halves  fit  over  the  lower  halves  like  a lid  on  a box. 

I he  backs  of  both  lower  and  upper  halves  have  small 
projections  which  fit  into  the  holes  of  the  plates  of 
the  machine.  Since  the  projections  are  the  same  size 
on  all  the  sizes  of  cachets,  only  one  machine  is  required 
for  the  whole  range  of  sizes.  The  lower  halves  are 
fitted  into  one  plate  of  the  machine  and  filled.  The 
upper  halves  are  fitted  into  the  upper  plate,  which  is 
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pressed  down  on  the  lower  one,  when  the  upper  halves 
or  “ lids  ” fit  exactly  over  the  lower  halves.  These 
cachets  are  much  more  substantial  than  the  ordinary 
type,  and  there  is  no  likelihood  of  the  powder  escap- 
ing. They  can  be  prepared  more  quickly  and  are 
more  hygienic. 

CAPSULES. 

Capsulae. 

Powders  (and  other  substances)  are  sometimes 
ordered  to  be  enclosed  in  soluble  gelatin  capsules. 
Capsules  are  taken  by  the  patient  in  the  same  way  as 
cachets. 

Capsules  are  of  two  kinds : hard  and  soft. 

Hard  Capsules. 

These  are  usually  made  of  a base  containing  gelatin, 
gum  acacia  and  water.  They  are  formed  of  two 
cylindrical  halves,  one  slightly  larger  in  diameter 
but  shorter  in  length  than  the  other.  The  medicament 
is  inserted  in  the  longer  and  narrower  half,  after 
which  the  other  half  is  fitted  over  the  open  end  as  a 
cap,  being  held  in  place  by  mucilage. 

Select  the  smallest  size  of  capsule  that  will  hold  the 
quantity  of  medicament  prescribed.  Most  capsule 
manufacturers  give  a table  on  the  side  of  the  box 
indicating  the  quantity  of  various  powders  that  the 
different  sizes  of  capsules  are  capable  of  holding. 

Place  the  lower  halves  of  the  capsules  in  the  holes 
of  a suppository  mould,  or  in  specially  made  holes  in 
a cork  bung.  In  this  way  the  capsules  are  supported 
while  they  are  filled.  Prepare  the  powders  in  the 
usual  way,  and  weigh  them  out  on  to  powder  papers 
placed  as  if  for  wrapping.  Instead  of  wrapping,  pour 
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the  contents  of  each  paper  into  a capsule.  This 
operation  is  facilitated  by  the  use  of  a small  glass 
funnel  and  a thin  wooden  plunger  that  will  pass  down 
the  stem  ot  the  tunnel  and  prevent  its  becoming 
choked  with  powder,  these  specially  shaped  funnels 
and  rods  are  supplied  by  wholesalers  and  are  very 
convenient,  but  their  use  is  not  essential. 

After  the  lower  halves  of  the  capsules  have  been 
tilled,  paint  the  outside  edges  with  mucilage  of  acacia, 
using  a camel-hair  brush.  Finally,  tit  on  the  upper 
halves,  the  mucilage  prevents  the  caps  from  being 
shaken  off  and  also  makes  the  capsules  air-tight,  thus 
preserving  their  contents. 

Soft  Extracts  and  Liquids  ordered  in  capsules  must 
be  made  into  a mass  somewhat  softer  than  a pill  mass, 
using  ordinary  pill  excipients  for  the  purpose.  When 
made,  the  mass  is  rolled  out  into  a “ pipe  ’’  or  cylinder 
of  a diameter  suitable  for  the  size  of  capsule  to  be 
used.  It  is  then  cut  into  the  proper  number  of  parts, 
each  of  which  is  inserted  into  the  lower  half  of  a cap- 
sule. the  capsule  is  then  closed  in  the  usual  way. 

Soft  Capsules. 

these  are  hollow,  flexible,  gelatin  receptacles 
which  may  be  round  or  ovoid  in  shape.  They  are 
principally  used  for  the  administration  of  liquids  or 
semi-liquids,  and  are  more  easily  swallowed  than  hard 
capsules. 

It  is  seldom  that  the  dispenser  is  called  upon  to 
make  or  fill  soft  capsules,  since  they  are  obtainable 
very  cheaply  from  wholesalers  ready  filled  with  the 
usual  doses  of  the  substances  most  commonly  ordered, 
The  following  are  the  substances  usually  prescribed 
in  capsule  form;  all  may  be  obtained  in  the  doses 
mentioned  from  almost  any  wholesale  house : 
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Balsam  of  copaiba,  ioT)\. 

Balsam  of  copaiba  +oil  of  cubebs. 

Balsam  of  copaiba  -bsandalwood  oil. 

Creosote,  i,  2,  3ll\. 

Extract  of  cascara  (liquid),  3oll\. 

Extract  of  male  fern  (liquid),  5fl\  to  2o11\. 

Guaiacol,  1,  2tl\. 

Hsemaglobin,  3,  5 grains. 

Ichthyol,  3,  5 grains. 

Oil,  cod-liver,  iol!\  to  3oll|. 

Oil,  olive,  ioll\  to  3oTl\. 

Oil,  castor,  10,  15,  20,  3oll|. 

Oil,  sandalwood,  5,  ioll\. 

Paraffin,  liquid,  3oll\. 

Syrup  of  phosphate  of  iron  with  quinine  and 
strychnine,  30,  6oll|. 

Terebene,  5ll(  to  ioll|. 

Turpentine, 


At  one  time  it  was  the  custom  for  pharmacists  to 
prepare  their  own  soft  capsules.  The  moulds,  called 
capsule  “ olives,”  upon  which  the  capsules  were 
formed  were  egg-shaped  pieces  of  metal,  each  tapering 
to  a thin  stem  which  fitted  into  a wooden  handle. 
The  egg-shaped  portions  were  slightly  lubricated 
with  an  oily  cloth;  they  were  then  dipped  into  a 
melted  glyco-gelatin  basis,  withdrawn,  and  inverted. 
When  set,  the  flexible  capsules  were  pulled  off  the 
moulds  and  the  projecting  portions  (formed  by 
excess  of  the  basis  running  down  the  stems  of  the 
moulds)  were  cut  off  with  scissors.  The  medicament 
was  then  inserted  in  measured  quantities  by  means 
of  a graduated  syringe,  and  the  aperture  closed  by  a 
drop  of  basis  from  the  end  of  a glass  rod. 

The  capsules  sold  by  wholesalers  are  usually  made 
in  large  quantities  by  placing  a sheet  of  glyco-gelatin 
material  on  a steel  plate  having  numerous  hollows 
or  “ wells,”  each  of  which  is  a mould  for  a capsule. 
The  medicament  is  spread  on  the  gelatin  material 
and  another  glyco-gelatin  sheet  is  placed  on  top. 
The  whole  is  then  covered  with  another  steel  plate 
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which  has  hollows  on  its  under  surface  corresponding 
in  position  to  those  on  the  upper  surface  of  the  lower 
plate,  the  two  plates,  enclosing  the  glyco-gelatin 
surrounded  medicament,  are  then  subjected  to 
pressure  in  a hydraulic  press,  which  compresses  the 
glyco-gelatin  sheets  into  the  form  of  capsules,  at  the 
same  time  enclosing  the  medicament.  The  products 
are  very  superior  in  appearance  to  any  that  can  be 
made  by  hand. 


CHAPTER  IV 

MIXTURES — MXSTURA2 

Mixtures  are  liquid  medicines,  intended  to  be  divided 
into  doses  by  the  patient,  who  may  or  may  not  be 
directed  to  dilute  each  dose  before  taking. 

A draught  ( haustus , -us,  m)  is  a liquid  medicine  which 
consists  of  one  dose  only.  A draught  is  dispensed 
according  to  the  same  principles  as  a mixture. 

A linctus  is  a syrupy  cough  mixture. 

The  drops  [guttce,  -ce,  f.)  is  a term  used  to  distinguish 
mixtures  the  doses  of  which  are  to  be  measured  in 
drops  or  which  are  unusually  small — e.g.,  half  a tea- 
spoonful. 

The  containers  for  mixtures  are  usually  green  glass 
bottles  (dispensing  “ flats  ”)  for: 

1 6,  12,  io,  8,  6,  4,  or  3 fluid  ounces 

(which  may  be  used  for  the  metric  quantities  given  underneath). 

450,  300,  250,  200,  150,  100,  or  75  c.c. 

White  glass  bottles  are  also  obtainable  in  these 
sizes,  and  are  preferred  by  some  dispensers. 

For  quantities  of 

2,  1,  £ fluid  ounces, 

50,  25,  10,  5 c.c., 

white  glass  round  vials  are  commonly  used,  but 
“ flats  ” are  to  be  preferred  for  the  2 and  1 fluid  ounce 
sizes. 

The  actual  capacities  of  bottles  are  frequently  a little 
over  or  under  the  nominal  capacities,  and  it  is  very 
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advisable  that  they  should  be  tested  before  being 
placed  ready  for  the  dispenser  to  use.  Some  dis- 
pensers very  wisely  make  a practice  of  adjusting  all 
mixtures  to  the  correct  volume  in  a measure  or 
medicine  cylinder,  before  finally  placing  the  finished 
medicine  in  the  bottle.  There  is  one  objection  to 
this  namely,  that  when  an  insoluble  substance  is 
present  in  the  mixture  some  is  likely  to  be  left  behind 
in  the  measure.  In  such  cases  it  is  certainly  better 
to  test  the  capacity  of  the  bottle  with  water  (marking 
it  if  over  capacity  with  a strip  of  gummed  paper  at 
the  correct  volume,  and  rejecting  it  if  under  capacity), 
and  make  up  to  the  final  volume  in  the  bottle. 

Labelling. — Many  mixtures  are  ordered  to  be  taken 
by  spoonfuls — e.g.,  teaspoonfuls,  dessertspoonfuls, 
tablespoonfuls.  When  the  mixture  is  not  a potent 
one,  there  can  be  no  objection  to  using  a bottle  on 
which  the  makers  have  permanently  moulded  appro- 
priate markings,  so  that  the  patient  may  measure 
out  each  dose  without  recourse  to  a spoon.  Such 
marks  on  the  bottles  are  liable  to  be  somewhat  in- 
accurate, but  the  discrepancy  is  not  likely  to  be  so  great 
as  the  difference  in  size  between  different  specimens 
of  domestic  tablespoons,  etc.,  which  vary  very  con- 
siderably in  capacity. 

the  case  is  different  when  the  mixture  contains  a 
very  potent  substance.  The  bottle  should  then 
bear,  in  addition  to  the  ordinary  label,  a special  label 
in  terms  such  as  the  following : 


Use  with  Caution. 

Measure  each  dose  carefully 
in  a medicine  measure. 


42 


AIDS  TO  DISPENSING 


The  dispenser  should  make  sure  that  the  patient 
possesses  such  a measure ; if  not,  he  should  be  supplied 
with  one  and  its  use  explained.  Similarly,  when 
drops  are  ordered  a dropper  should  be  supplied. 

Parts. — When  the  directions  are  that  parts  are  to  be 
taken — e.g.,  “Pars  sexta  ter  in  die  sumenda  it  is 
the  duty  of  the  dispenser  to  see  that  the  bottle  is 
marked  in  parts.  Never  transcribe  “ part  ’’  directions 
into  “ spoonful  ” directions.  For  example,  if  the 
above  directions  were  for  a 6 fluid  ounce  mixture,  it 
would  be  wrong  to  assume  that  the  dose  might  be 
written  as  “ Take  two  tablespoonfuls  three  times 
a day.” 

The  proper  method  is  to  make  the  mixture  up  to 
the  correct  volume  in  a measure  or  cylinder  and  pour 
it  into  the  bottle.  Then  stick  a slip  of  paper  about 
one-eighth  of  an  inch  wide  down  the  back  or  side  of 
the  bottle.  Next,  pour  the  mixture  out  of  the  bottle 
a dose  at  a time,  and  mark  the  level  of  the  liquid  on 
the  slip  after  pouring  out  each  dose.  Finally,  return 
the  mixture  to  the  bottle.  It  will  be  evident  that 
the  bottle  should  be  capable  of  holding  at  least  the 
volume  ordered.  If  it  is  a little  too  large  it  does  not 
matter,  provided  that  the  mixture  is  made  up  to 
volume  in  a measure,  or  the  bottle  has  been  marked 
at  the  correct  volume.  If  the  mixture  contains  an 
insoluble  substance,  it  must  be  well  stirred  before 
being  poured  back  into  the  bottle. 

“ Shake  the  Bottle.” — This  label  is  affixed  by  some 
dispensers  to  all  mixtures,  but  it  is  sometimes  object- 
less and  may  even  be  a nuisance,  because  some 
mixtures  develop  a considerable  amount  of  froth 
when  shaken,  and  this  may  cause  the  dose  to  be  in- 
accurately measured  by  a patient  who  does  not 
give  the  froth  time  to  subside. 
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A “ Shake  the  Bottle”  label  must  always  be  used 
under  the  following  circumstances: 

(1)  When  the  mixture  contains  an  insoluble  sub- 
stance, even  though  this  has  been  suspended. 

(2)  When  the  mixture  contains  a precipitate  or 
even  a slight  turbidity. 

(3)  When  a mixture  is  clear,  but  a precipitate  or 
turbidity  is  likely  to  form  in  a short  time. 

(4)  When  a mixture  contains  a volatile  substance, 
such  as  diluted  hydrocyanic  acid,  chlorine,  spirit  of 
ether,  spirit  of  nitrous  ether,  aromatic  spirit  of 
ammonia,  or  any  strongly  alcoholic  spirit  or  tincture. 

In  the  case  of  hydrocyanic  acid,  chlorine,  ether,  etc., 
gas  collects  in  the  increasing  space  above  the  surface 
of  the  liquid  as  the  mixture  is  used,  and  must  be 
redissolved  by  shaking  before  each  dose  is  taken. 

(5)  When  there  is  any  doubt  as  to  whether  a 
mixture  should  bear  a “ Shake  the  Bottle  ” label, 
the  label  should  be  used. 

The  best  position  for  a “ Shake  the  Bottle  ” label  is 
above  the  ordinary  label. 

The  Vehicle. 

I his  is  the  liquid  included  to  facilitate  adminis- 
tration. It  is  used  to  dilute  active  ingredients  so 
that  the  dose  may  be  easily  measured  by  the  patient ; 
it  serves  as  a solvent  for  soluble  substances;  it  forms 
a medium  in  which  insoluble  substances  may  be  given 
in  a state  of  suspension;  and  in  some  cases  it  has  a 
sweetening  or  flavouring  value,  so  that  nauseous 
substances  are  made  less  unpalatable.  Occasionally, 
the  vehicle  has  a medicinal  action  of  its  own,  but  such 
action  is  seldom  anything  but  an  auxiliary  or  sub- 
sidiary one. 
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Water. — When  the  words  “ Aqna  ” or  “ Aqua 
pura  ” are  used  for  the  vehicle  they  should  always  be 
understood  to  mean  distilled  water  of  the  Pharmaco- 
poeia. The  use  of  tap  water  may  cause  trouble  on 
account  of  the  dissolved  traces  of  calcium  and 
magnesium  salts  that  it  almost  invariably  contains; 
it  often  causes  solutions  to  be  turbid  that  ought  to 
be  clear,  and  produces  variations  in  colour  in  mixtures 
containing  coloured  substances;  further,  as  the  kind 
and  amount  of  dissolved  solids  vary  in  different  dis- 
tricts, corresponding  variations  are  liable  to  occur 
when  the  same  medicine  is  dispensed  by  pharmacists 
in  different  areas. 

When  the  prescriber  writes  “ Aqua  fontana,”  as 
he  may  when  it  seems  likely  that  no  untoward  effect 
can  be  produced  by  tap  water,  and  when  he  desires 
that  the  medicine  shall  be  as  inexpensive  as  possible, 
then  tap  water  should  be  used. 

It  may  be  noted  that  in  the  National  Health 
Insurance  prescriptions  of  Great  Britain  the  word 
“ Aqua  ’’  is  understood  to  mean  tap  water.  If  the 
prescriber  wants  distilled  water  to  be  used  he  should 
write  “ Aqua  destillata.” 

Medicinal  Waters. — Waters  such  as  peppermint 
water  and  cinnamon  water  are  used  partly  as  flavour- 
ing agents  and  partly  as  carminatives.  Chloroform 
water  is  used  principally  on  account  of  its  sweet  taste, 
but  it  is  also  an  excellent  preservative.  In  the  British 
Pharmacopoeia,  1914,  there  is  included  cherry-laurel 
water,  which  has  a maximum  dose  of  2 fluid  drachms, 
and  contains  o-i  per  cent,  of  hydrocyanic  acid,  but 
apart  from  this  one  instance  the  medicinal  waters 
are  innocuous. 

Most  of  the  medicinal  waters  contain  aromatic  or 
volatile  principles  which  are  easily  dissipated  by  heat; 
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consequently  they  should  not  be  heated  except  in  rare 
cases.  It  may  happen  that  a mixture  containing  a 
salt  which  is  only  very  slowly  soluble  in  cold  water  is 
required  as  quickly  as  possible.  In  the  event  of 
the  mixture  containing  a medicinal  water,  the  best 
plan  would  be  to  heat  half  of  it  and  make  up  to 
volume  with  the  rest. 

The  commonest  error  in  the  dispensing  of  medicinal 
waters,  and  one  which  must  be  carefully  avoided,  is 
to  use  the  medicinal  water  for  diluting  and  dissolving 
the  ingredients  and  then  to  make  up  to  volume  inad- 
vertently with  distilled  water. 

Infusions. — These  should  be  freshly  prepared. 
Where  a considerable  amount  of  dispensing  is  done 
it  is  the  custom  to  prepare  early  in  the  morning  a 
quantity  of  the  commonly  required  infusions  sufficient 
for  the  day’s  work.  Other  infusions  are  prepared 
as  required. 

The  Preparation  of  an  Infusion. — Boil  a suitable 
quantity  of  distilled  water.  Pour  some  of  the  boiling 
water  into  the  infusion  pot  and  allow  to  stand  so  that 
the  pot  may  become  thoroughly  warmed.  Subject 
the  drug  to  the  prescribed  treatment  (“  cut  small,” 
“ sliced,”  “ bruised,”  etc.)  and  weigh  it.  Pour  the 
water  out  of  the  infusion  pot,  place  the  drug  in  it  and 
counterbalance  the  whole  on  the  scales.  Weigh  in 
the  water,  which  must  be  boiling,  not  merely  hot. 
The  water  is  weighed  in  instead  of  being  measured 
because  it  would  crack  the  measure.  (If  the  infusion 
is  one  that  is  prepared  with  cold  water,  this  should  be 
measured.)  Trap  a piece  of  paper  under  the  lid  of 
the  infusion  pot  indicating  the  time  at  which  the 
infusion  is  to  be  strained  off.  If  the  drug  is  lying  on 
the  bottom  of  the  jar,  the  contents  should  be  stirred 
occasionally  during  the  period  of  infusion;  if  the  drug 
is  supported  on  the  tray  inside  the  jar,  or  by  any 
other  means  so  that  it  is  situated  near  the  surface  of 
the  liquid,  stirring  is  not  necessary.  Some  dispensers 
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wrap  a cloth  round  the  jar  during  the  period  of  in- 
fusion with  the  object  of  assisting  extraction  by 
preventing  loss  of  heat.  When  the  prescribed  time 
has  elapsed,  pour  off  the  infusion  and  strain  it  through 
fine  muslin  or  cotton-wool  supported  in  a funnel. 

The  so-called  “ concentrated  infusions  ” more 
nearly  resemble  tinctures  than  infusions,  and  usually 
contain  about  20  per  cent,  of  alcohol  as  preservative. 
They  lack  the  flavour  and  aroma  of  the  true  infusions 
that  they  are  intended  to  represent,  and  it  is  best  not 
to  use  them. 

If  the  dispenser  works  in  a business  where  it  is  the 
custom  to  use  concentrated  infusions,  he  may  not  be 
permitted  to  do  otherwise.  In  this  case,  care  must 
be  taken  to  use  the  correct  quantity.  Consider  the 
following  prescription  : 

R Tr.  valer. 


Tr.  card.  co. 

Sp.  ammon.  co. 
Inf.  gent.  co. 


Ft.  mist. 


The  quantity  of  ordinary  infusion  required  for  this 
would  be  gvii.  This  would  be  represented  by  3vii. 
of  concentrated  compound  infusion  of  gentian.  It 
would  be  incorrect  to  use  §i.  of  this  (1  to  7)  preparation. 

When  calculating  the  appropriate  quantity  of 
concentrated  infusion  to  use  for  a mixture,  it  may  be 
taken  that  soluble  solids  will  occupy  about  half  the 
volume  of  a corresponding  amount  of  liquid,  and  that 
insoluble  solids  will  occupy  about  the  same  volume 
as  the  corresponding  amount  of  a liquid. 


Suspending  Agents. 


These  are  substances  included  to  keep  insoluble 
medicaments  in  a state  of  suspension  at  least  suffici- 
ently long  for  a dose  to  be  poured  out  that  will  contain 
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a reasonably  correct  proportion  of  the  insoluble 
matter. 

When  no  suspending  agent  is  ordered  by  the  pre- 
scribe^ the  dispenser  is  entitled  to  use  his  judgment 
as  to  whether  one  should  be  included,  and,  if  so,  which 
one.  Where  no  suspending  is  prescribed,  one  should 
not  be  used  unless  there  is  a very  good  reason  for 
doing  so.  Many  insoluble  substances,  when  shaken  up, 
will  remain  suspended  sufficiently  long  for  a dose  to  be 
measured  without  the  intervention  of  a suspending 
agent.  This  aspect  is  dealt  with  later  (p.  58). 

The  following  are  the  commonest  suspending 
agents.  The  methods  of  using  them  are  dealt  with 
later  under  particular  substances.  When  the  dis- 
penser has  a choice,  the  first  two  are  to  be  preferred 
as  a rule. 

Mucilage  of  acacia. — This  is  employed  in  quantities 
not  exceeding  1 fluid  drachm  per  fluid  ounce  of 
mixture,  the  exact  quantity  depending  on  the  weight 
of  insoluble  matter  to  be  suspended.  It  suffers  from 
the  disadvantage  that  in  some  cases  it  tends  to  form 
a hard  mass  with  the  insoluble  substance  at  the 
bottom  of  the  bottle.  It  should  not  be  used  for 
bismuth  salts  for  this  reason. 

Mucilage  of  tragacanth. — This,  on  the  whole,  is 
preferable  to  mucilage  of  acacia.  It  is  used  in  the 
same  proportions. 

Powdered  gum  acacia. — This  should  only  be  used 
for  suspending  when  ordered.  It  is  then  best  mixed 
with  the  substance  to  be  suspended  before  adding  the 
vehicle. 

Powdered  gum  tragacanth. — This  also  should  only 
be  used  when  ordered,  with  the  exception  of  a few 
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particular  instances,  mentioned  later,  where  its  use 
is  sanctioned  by  custom.  If  a spirit  or  other  alcoholic 
liquid  be  ordered  in  the  prescription,  the  tragacanth 
is  best  converted  into  mucilage  by  placing  the  powder 
in  a dry  bottle,  adding  the  alcoholic  liquid,  shaking 
lightly,  then  adding  a large  quantity  of  the  vehicle 
all  at  once  and  shaking  vigorously. 

When  mixed  directly  with  an  insoluble  solid,  traga- 
canth produces  lumps  on  the  addition  of  the  vehicle, 
and  such  lumps  are  very  troublesome  to  rub  down. 
If  any  glycerin  be  included  in  the  mixture,  it  is 
best  to  add  this  and  triturate  before  adding  the 
vehicle. 

Compound  powder  of  tragacanth. — This  may  be 
used  in  quantities  of  from  i to  io  grains  per  fluid 
ounce  of  mixture.  It  is  only  in  exceptional  cases  that 
more  than  2 grains  per  fluid  ounce  are  required. 
The  powder  is  mixed  with  the  substance  to  be  sus- 
pended in  a mortar,  and  the  vehicle  added  gradually 
with  trituration.  It  is  not  so  difficult  to  use  as  traga- 
canth itself,  because  the  starch  grains  prevent  the 
formation  of  lumps.  It  is  objected  to  by  some  dis- 
pensers on  the  grounds  that  the  starch  produces 
opacity  in  some  mixtures  that  should  be  transparent, 
or  nearly  so,  and  shows  as  white  specks  in  coloured 
mixtures.  It  is  also  said  that  the  acacia  is  unnecessary 
in  the  presence  of  tragacanth  and  the  inclusion  of 
sugar  unwarranted.  The  fact  remains  that  it  is  a 
very  useful  suspending  agent  for  several  substances 
which  are  mentioned  later. 

Glycerin  and  Syrup.— These  have  little  suspending 
power  by  themselves  and  should  not  be  used  unless 
ordered. 
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OTHER  INGREDIENTS  OF  MIXTURES. 

In  \ iew  of  the  fact  that  thousands  of  the  commoner 
medicaments  are  ordered  in  the  form  of  mixtures,  it 
is  quite  impossible  to  give  an  account  of  methods  of 
treatment  that  will  meet  all  cases.  Further,  owing 
to  the  presence  of  water  in  mixtures,  the  conditions 
are  favourable  for  all  kinds  of  expected  and  unexpected 
reactions.  All  that  can  be  done  is  to  give  an  account 
embodying  general  guiding  principles  which  may  be 
applied  in  dispensing  the  great  majority  of  mixtures. 

Liquids  in  Mixtures. 

Ordinary  Liquids. — When  measuring  ordinary 
liquids,  remember  that  the  measures  are  graduated 
to  contain  and  not  to  deliver ; therefore,  after  measur- 
ing  a liquid,  rinse  out  the  measure  with  some  of  the 
\ehicle,  and  add  the  rinsings  to  the  mixture  before 
adjusting  to  volume.  When  measuring,  the  bottom 
of  the  meniscus  should  be  in  line  with  the  graduation 
representing  the  quantity. 

Use  the  size  of  measure  appropriate  for  the  quantity 
of  liquid  to  be  measured.  Thus,  for  quantities  be- 
tween 2 fluid  drachms  and  20  minims  use  a 2-drachm 
measure.  For  quantities  less  than  20  minims  use  a 
minim  pipette;  or  measure  a larger  volume,  dilute  to 
a definite  strength,  and  take  an  aliquot  part  of  the 
dilution.  Similar  remarks  apply  to  measuring  metric 
quantities.  Do  not  use  a 100-mil  measure  for  5 mils 
of  liquid. 

Make  sure  that  all  soluble  solids  that  may  be  in  the 
mixture  are  dissolved  before  adding  any  liquid  in- 
gredients. 

Do  not  mix  together  two  liquid  ingredients  without 
diluting  them  (unless  there  is  some  special  reason  why 
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they  should  be  mixed  undiluted).  The  mixing  of 
undiluted  liquids  often  causes  precipitation  owing  to 
the  change  of  solvent.  For  example,  if  mucilage  of 
acacia  be  mixed  with  a strongly  alcoholic  solution 
without  previously  diluting,  the  gum  is  precipitated 
as  a thick  magma. 

Make  it  a rule  to  add  a particularly  potent  liquid 
last  (except  when  other  considerations  indicate  other- 
wise). Adding  it  last  makes  it  less  possible  that  it 
will  be  added  twice. 

Viscous  Liquids.- — -Use  a flat-bottomed  measure  if 
available.  Always  add  some  of  the  vehicle  to  a 
viscous  liquid  and  mix  with  a glass  rod  before  pour- 
ing it  out  of  the  measure,  and  finally  rinse  out  the 
measure  with  some  more  of  the  vehicle. 

Syrups  or  glycerin  ordered  with  an  insoluble  sub- 
stance in  a mixture  should  not  be  diluted  too  much 
in  the  measure ; if  added  to  the  powder  in  a mortar, 
they  assist  in  producing  a paste  free  from  lumps.  In 
the  absence  of  an  insoluble  substance  they  are  best 
well  diluted  before  being  poured  from  the  measure. 

Syrup  or  glycerin  is  sometimes  ordered  with  the 
object  of  preventing  or  retarding  the  formation  of 
a precipitate.  In  such  cases  they  should  be  added, 
after  dilution,  to  one  of  the  reacting  liquids.  As  an 
example,  syrup  is  sometimes  included  in  a mixture 
containing  tincture  of  ferric  chloride  and  aromatic 
spirit  of  ammonia,  with  the  object  of  preventing  the 
precipitation  of  ferric  hydroxide. 

It  is  useful  to  keep  glycerin  diluted  with  an  equal 
quantity  of  water  to  facilitate  measuring.  Syrups 
cannot  be  kept  diluted,  as  they  would  tend  to  ferment. 

Volatile  Liquids. — Volatile  liquids  such  as  diluted 
hydrocyanic  acid,  aromatic  spirit  of  ammonia,  spirit 
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ot  nitrous  ether,  etc.,  should  always  be  added  last. 
This  avoids  the  loss  that  would  be  occasioned  by  the 
exposure  of  such  liquids  while  others  were  being 
measured. 

Volatile  liquids  must  not  be  added  to  hot  infusions 
or  other  hot  liquids.  These  should  be  allowed  to 
cool  first.  If  required  quickly,  they  may  be  cooled 

by  placing  them  in  a closed  vessel  immersed  in  running 
water. 

When  filling  a bottle  or  measure  containing  a gas 
m solution  (e.g.,  hydrocyanic  acid,  chlorine,  ethyl 
nitrite  or  ammonia),  add  the  vehicle  from  another 
measure  and  not  from  the  stock  bottle.  If  this  pre- 
caution be  neglected,  the  liquid  in  the  stock  bottle 
may  become  contaminated  by  gas  from  the  liquid 
undergoing  dilution.  For  example,  the  stock  supply 
of  distilled  water  might  become  contaminated  with 
chlorine;  in  this  case,  if  the  next  mixture  that  was 
dispensed  contained  potassium  iodide,  it  is  possible 
that  a small  quantity  of  iodine  would  be  liberated. 


Liquids  that  Yield  Precipitates  on  Dilution.— Spirits 
are  alcoholic  solutions  of  volatile  liquids  that  are  only 
sparingly  soluble  in  water.  They  are  employed 
because  they  yield  a fine  precipitate  of  the  dissolved 
substance  on  dilution.  In  the  finely  divided  con- 
dition the  precipitated  substance  is  more  easily  dis- 
solved by  the  vehicle  than  it  would  be  if  added 
directly  to  it.  As  only  small  quantities  of  the  spirits 
are  prescribed,  it  is  only  necessary  as  a rule  to  shake 
until  the  precipitated  substance  is  dissolved. 

Resinous  Tinctures.  These  are  alcoholic  solutions 
of  resins  extracted  from  crude  drugs.  When  the 
tinctures  are  diluted  the  resins  are  precipitated.  In 
some  cases  the  resins  are  precipitated  in  colloidal 
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form;  in  others  they  tend  to  clot,  and  steps  must  be 
taken  to  prevent  this. 

The  method  adopted  usually  calls  for  the  addition 
of  mucilage  of  acacia,  mucilage  of  tragacanth,  or 
both  together.  The  mucilage,  in  quantities  of  from 
i fluid  drachm  to  i fluid  drachm  for  each  fluid  ounce 
of  mixture,  is  well  diluted  with  some  of  the  vehicle. 
The  tincture  is  then  poured  from  a dry  measure  in  a 
thin  stream  into  the  centre  of  the  diluted  mucilage, 
the  mixture  being  gently  stirred  the  while  in  order  to 
diffuse  the  precipitate.  Any  acids  or  salts  ordered 
are  then  dissolved  separately  and  added  last,  before 
making  up  to  volume. 

It  is  a bad  plan  to  have  the  acids  or  salts  present  in 
the  diluted  mucilage  before  adding  the  tincture,  as  is 
sometimes  recommended,  because  under  these  circum- 
stances the  electrolytes  tend  to  coagulate  the  colloids. 
If  the  colloids  are  protected  by  the  mucilage  before 
the  electrolytes  are  introduced,  the  coagulating  in- 
fluence is  minimised. 

It  occasionally  happens  that,  after  the  mixture  has 
been  adjusted  to  volume,  a few  small  particles  of 
clotted  resin  are  found  floating  on  the  surface.  Such 
particles  should  be  very  few,  but  when  they  are 
present  they  may  be  removed  by  straining  the  mixture 
through  muslin  of  medium  mesh.  Under  no  circum- 
stances must  cotton-wool  be  used  for  straining  these 
mixtures ; it  removes  not  only  the  clots,  but  also  much 
of  the  properly  precipitated  resin. 

Simple  tincture  of  benzoin,  tincture  of  jalap,  and 
tincture  of  myrrh  need  only  be  poured  into  water  if 
no  acids  or  salts  are  ordered ; if  acids  or  salts  are  present, 
adopt  the  method  described  above,  using  mucilage 
of  acacia. 

For  the  following  tinctures  use  the  mucilages  men- 
tioned, irrespective  of  whether  acids  or  salts  are 
included  in  the  mixture: 
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I incture  of  asafetida : Use  mucilage  of  acacia. 

Tincture  of  cubebs : Use  mucilage  of  acacia. 

Tincture  of  Indian  hemp : Use  mucilage  of  traga- 
canth . 

Tincture  of  Tolu : Use  equal  parts  of  both 
mucilages. 

Compound  tincture  of  benzoin'.  Use  equal  parts 
of  both  mucilages. 

Ammoniated  tincture  of  guaiacum  often  yields  a 
granular  precipitate  when  dispensed  according  to 
the  method  given  above,  especially  if  the  tincture  is 
not  a freshly  made  sample.  It  is  best  treated  by 
adding  it  to  undiluted  mucilage  of  acacia  in  a mortar 
and  triturating  the  precipitated  gum  into  a paste, 
the  water  is  then  added  gradually,  with  constant 
trituration,  and  finally  any  acids  or  salts  are  added 
previously  dissolved.  ' 

Alternative  Methods  for  Resinous  Tinctures. 

(i.)  Place  powdered  tragacanth  (2  grains  for  each  ounce 
of  mixture)  into  a dry  bottle;  add  the  tincture  and 
shake  lightly;  add  a good  quantity  of  the  vehicle  all 
at  once  and  shake  vigorously. 

(ii.)  Pour  the  tincture  down  a dry  funnel  into  the 
centre  of  the  vehicle  contained  in  a measure  or  bottle. 

Neither  of  these  methods  is  as  reliable  as  the  one 
first  described. 

Ammoniated  tincture  of  quinine. — This  yields  free 
quinine  alkaloid  on  dilution,  and  on  standing  the 
alkaloid  forms  unsightly  clots.  The  tincture  should 
be  treated  as  described  for  resinous  tinctures. 

Soluble  Solids  in  Mixtures. 

First  note  whether  there  is  sufficient  water  present 
to  completely  dissolve  the  substance.  If  so,  dissolve 
in  a measure  with  the  aid  of  a stirring  rod.  If  the 
solution  is  turbid  owing  to  the  presence  of  particles 


54 


AIDS  TO  DISPENSING 


of  foreign  matter  (such  as  threads  from  the  sack  in 
which  a “ heavy  ” chemical  may  have  been  stored 
or  tiny  splinters  of  wood  from  wooden  boxes),  strain 
the  solution  through  cotton- wool. 

Large  Crystals,  such  as  those  of  sodium  sulphate, 
should  be  powdered  and  dissolved  in  a mortar. 

Scale  Preparations  (with  the  exception  of  tartarated 
iron)  may  be  crushed  on  paper  and  added  to  the  vehicle 
in  a measure,  when  they  readily  dissolve  on  stirring. 
Do  not  dissolve  them  in  the  bottle  by  shaking,  as  a 
quantity  of  froth  is  produced  which  often  takes  a long 
time  to  subside. 

Tartarated  iron  is  best  dissolved  in  hot  water,  as 
although  it  is  soluble  i in  i,  solution  is  very  slow. 

Stock  Solutions— These  are  often  kept  on  the  dis- 
pensing counter  to  facilitate  the  work  of  the  dis- 
penser. There  can  be  little  objection  to  this  course 
provided  that  the  quantities  of  the  solutions  are  such 
as  are  likely  to  be  used  in  a few  days.  Solutions  of 
some  salts  are  liable  to  develop  fungoid  growths  if 
stored  for  more  than  a week  or  so. 

Observe  carefully  that  a i in  4 solution  is  not  a 
solution  of  1 part  by  weight  of  solid  in  4 parts  by 
volume  of  water;  it  is  a solution  of  1 part  by  weight 
of  solid  in  sufficient  water  to  produce  4 parts  by 
volume  of  solution. 

The  following  stock  solutions  may  be  conveniently 
kept  in  the  strengths  given : 

Solution  of  ammonium  carbonate:  60  grains  in 
1 fluid  ounce  (1  in  8). 

Solution  of  magnesium  sulphate : 60  grams  m 

1 fluid  ounce  (1  in  4).  _ 

Solution  of  potassium  bromide : 60  grams  in  f fluid 

ounce  (1  in  4). 
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Solution  of  potassium  iodide:  60  grains  in  A fluid 
ounce  (i  in  4). 

Solution  of  sodium  bicarbonate : 60  grains  in  2 fluid 
ounces  (1  in  16). 

Note.  Ammonium  carbonate  usually  develops  an 
efflorescence  on  keeping.  Before  use  in  dispensing, 
or  in  making  the  stock  solution,  this  white,  powdery 
coat  must  be  scraped  off.  It  consists  of  ammonium 
hydrogen  carbonate,  and  is  present  owing  to  the  fact 
that  the  ammonium  carbamate  has  decomposed  into 
ammonia  and  carbon  dioxide. 


“ Ammonium  car-  r 
bonate  ” is  a mixture  of 
ammonium  carbamate- 
and  ammonium  hydro- 
gen carbonate. 


nh4hco3, 

Ammonium  hydrogen  carbonate. 

nh2.coonh4- >2nh3 + co2. 

Ammonium  carl  amate. 


The  Use  of  Heat. — Some  substances,  such  as  borax 
(sol.  1 in  25),  potassium  chlorate  (sol.  1 in  16),  tar- 
tarated  iron  (sol.  1 in  1)  and  salicin  (sol.  1 in  28) 
dissolve  very  slowly.  They  may  be  dissolved  in  hot 
water  to  expedite  solution  provided  that  there  is 
sufficient  water  present  in  the  mixture  to  keep  the 
substance  permanently  dissolved.  If  hot  water  be 
used  to  dissolve  a substance  that  is  present  in  excess 
of  its  solubility  at  ordinary  temperature,  the  excess 
will  crystallise  out  when  the  solution  cools  and 
probably  form  a mass  of  large  crystals  at  the  bottom 
of  the  bottle.  Every  care  must  be  taken  to  guard 
against  this.  The  correct  method  of  dealing  with 
substances  present  in  excess  of  their  solubility  is 
described  on  p.  56. 

Hot  water  must  not  be  used  for  sodium  bicarbonate 
or  potassium  bicarbonate,  both  of  which  may  be  de- 
composed with  loss  of  carbon  dioxide  and  formation  of 
the  respective  normal  carbonates  in  the  following  way : 

2NaHC03 — >Na2C03  +HaO  +C02. 
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Hot  water  must  not  be  used  for  ammonium  car- 
bonate, which  is  completely  decomposed  by  it : 

NH4HC03,NH2.C00NH4— >3NH3  +2C02  +h2o. 

Hot  water  may  sometimes  be  used  to  expedite  a 
reaction  {e.g.,  in  the  case  of  bismuth  subnitrate  with 
a carbonate  or  bicarbonate,  p,  60),  but  when  the 
reaction  is  due  to  a carbonate  or  bicarbonate  being 
prescribed  with  an  acid,  it  may  be  the  prescriber’s 
deliberate  intention  that  the  mixture  shall  be  charged 
with  carbon  dioxide,  and  when  this  is  surmised  hot 
water  should  not  be  used.  The  proper  procedure  in 
such  a case  is  to  allow  the  reaction  to  proceed  to 
completion  in  a measure,  any  volatile  ingredient  that 
may  be  ordered  being  withheld  until  the  reaction  is 
over. 

Medicinal  waters,  such  as  those  of  camphor,  chloro- 
form, or  peppermint,  should  not  be  heated  if  it  can 
be  avoided ; if  unavoidable,  it  is  best  to  heat  half  only 
and  adjust  to  volume  with  the  remainder. 

Substances  Present  in  Excess  of  their  Solubility. — 

Powder  the  substance  as  finely  as  possible  in  a mortar; 
add  some  of  the  cold  vehicle  and  transfer  to  a bottle 
of  known  volume;  rinse  the  mortar  with  further 
quantities  of  the  cold  vehicle  and  add  the  rinsings 
to  the  contents  of  the  bottle.  Attach  a “ Shake  the 
Bottle  ” label.  Guard  against  using  a freshly  pre- 
pared infusion  or  decoction  that  is  still  warm. 

Saturated  Solutions.— Ascertain  the  solubility  of 
the  salt  from  a work  of  reference.  Take  just  a little 
less  of  it  than  will  remain  in  solution  at  ordinary 
temperatures  and  dissolve  by  aid  of  heat.  It  is  not 
advisable  to  take  the  exact  quantity  that  will  yield 
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a saturated  solution  at  ordinary  temperatures,  because 
this  would  mean  that  some  of  the  substance  would 
crystallise  out  should  the  temperature  fall  slightly 
below  normal. 

Fractions  of  a Grain  of  Salts. — Dissolve  i grain 
in  water  and  take  sufficient  of  the  solution. 

Example : 

It  Antim.  tart.  .... 


Aquam 


Ft.  mist.  Mitte  giv. 


The  solubility  of  antimony  potassium  tartrate  is 
i in  17.  The  quantity  required  is  4 x :]o=y-,  grain. 
Weigh  1 grain;  dissolve  in  15  fluid  drachms  of  hot 
water  (the  salt  is  only  slowly  soluble  in  cold  water), 
and  take  2 fluid  drachms  of  the  solution,  which 
dilute  to  4 fluid  ounces. 

Note  that  it  would  be  incorrect  to  dissolve  1 grain 
in  1 5 minims  and  take  2 minims,  because  the  slightest 
inaccuracy  in  measuring  would  mean  a very  high 
percentage  error. 

When  fractional  parts  of  a grain  of  alkaloidal  salts 
or  other  potent  substances  are  ordered,  consider 
whether  the  Pharmacopoeia  contains  a dilution  of  the 
substance  in  the  form  of  an  official  “ liquor/'  Very 
often  one  of  these  can  be  used  in  lieu  of  a specially 
prepared  dilution.  Examples  of  such  official  solutions 
are  solution  of  strychnine  hydrochloride  (B.P.), 
arsenical  solution  (B.P.)  or  solution  of  potassium 
arsenite  (U.S.P.). 

Soft  Extracts. — Extracts  prepared  with  an  aqueous 
menstruum  may  be  dissolved  in  an  aqueous  vehicle. 
Weigh  the  extract  on  a fragment  of  previously  counter- 
balanced parchment  paper;  place  the  paper  and 
extract  in  a porcelain  dish  and  add  some  of  the 
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vehicle;  warm  on  a water-bath  until  the  extract  has 
dissolved ; rinse  the  contents  of  the  dish  into  a 
measure,  add  any  other  ingredients  (solids  previously 
dissolved),  and  adjust  to  volume;  finally,  strain 
through  cotton- wool  into  the  bottle. 

Extracts  prepared  with  an  alcoholic  menstruum 
may  be  dissolved  in  a small  quantity  of  alcohol,  and 
the  solution  treated  as  described  for  resinous  tinc- 
tures (p.  51). 


Insoluble  Solids. 

Insoluble  Substances  that  do  not  Require  Sus- 
pending.— In  general,  the  rule  should  be  followed 
that  no  suspending  agent  should  be  introduced  by  the 
dispenser,  unless  he  considers  that  equal  dosage  of  the 
insoluble  substance  is  impossible  without  one.  Many 
substances  that  were  at  one  time  invariably  suspended 
on  account  of  their  high  density,  are  nowadays  sup- 
plied by  the  manufacturers  in  such  a light  and  easily 
diffusible  form  that  the  use  of  a suspending  agent  is 
unnecessary;  they  are  so  easily  diffused  by  shaking 
the  bottle  that  a dose  can  be  poured  out  before  the 
substance  has  time  to  settle  to  any  appreciable  extent. 
A “ Shake  the  Bottle  ” label  must,  of  course,  be  used. 

Vegetable  powders,  such  as  rhubarb  or  one  of  the 
official  compound  powders  that  contain  vegetable 
substances,  need  only  be  rubbed  to  a thin  smooth 
paste  with  a little  of  the  vehicle  in  a mortar,  and 
then  rinsed  into  a bottle  of  known  volume  with  more 
of  the  vehicle. 

It  is  very  desirable  to  adopt  this  procedure  of 
triturating  an  insoluble  substance  with  the  vehicle 
in  a mortar  even  though  no  suspending  agent  is  being 
used;  a much  better  mixture  is  obtained  by  this 
method  than  by  merely  placing  the  substance  in  the 
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bottle,  shaking  with  some  of  the  vehicle  and  adjusting 
to  volume. 

If  syrup  or  glycerin  be  ordered  in  the  mixture,  the 
formation  of  a smooth  paste  is  facilitated  by  slightly 
diluting  whichever  of  these  liquids  is  prescribed,  and 
adding  to  the  insoluble  substance  before  adding  the 
vehicle. 

Soluble  Substances  Ordered  in  Conjunction  with 
Insoluble  Solids. — The  soluble  substance  should  be 
dissolved  in  a separate  portion  of  the  vehicle.  Only 
sparingly  or  difficultly  soluble  substances  should  be 
powdered  and  mixed  with  the  insoluble  solid  in  the 
mortar  before  adding  the  vehicle. 

Ammonium  carbonate  and  rhubarb  are  often  ordered 
together.  The  rhubarb  should  be  made  into  a paste 
in  the  mortar,  and  the  ammonium  carbonate  should 
be  dissolved  separately  and  the  solution  placed  in  the 
bottle  just  before  making  up  to  volume.  It  would 
be  wrong  to  triturate  the  ammonium  carbonate  and 
rhubarb  together  in  the  mortar,  since  this  would 
occasion  considerable  loss  of  ammonia. 

Magnesium  carbonate  (heavy  or  light)  requires  no 
suspending  agent,  but  should  be  triturated  in  a mortar 
with  some  of  the  vehicle. 

Magnesium  carbonate  with  magnesium  sulphate  is 
a mixture  that  is  frequently  prescribed.  Triturate 
the  magnesium  carbonate  with  some  of  the  vehicle 
in  a mortar,  dissolve  the  magnesium  sulphate  in  a 
separate  quantity  of  the  vehicle,  and  add  the  solution 
to  the  carbonate  in  the  bottle  just  before  making  up 
to  volume. 

Bismuth  carbonate  and  oxy nitrate  are  now  supplied 
in  such  a light  and  easily  diffusible  form  that  they  do 
not  require  a suspending  agent.  They  must,  however, 
be  triturated  in  a mortar  with  some  of  the  vehicle. 
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Bismuth  oxynitrate  with  sodium  bicarbonate  requires 
special  treatment.  Bismuth  subnitrate  is  slightly- 
hydrolysed  in  presence  of  water,  a trace  of  nitric 
acid  being  liberated : 

Bi0N03  +2HaO^=±Bi(OH)3  +HN03. 

The  free  nitric  acid  reacts  with  the  bicarbonate 
with  liberation  of  carbon  dioxide.  In  order  to  avoid 
the  danger  of  a tightly  corked  bottle  bursting  after 
delivery  to  the  patient,  it  is  customary  to  hasten 
the  conclusion  of  the  reaction  by  triturating  the  two 
substances  together  in  a mortar  with  hot  water  (or 
a hot  infusion  when  this  is  the  vehicle),  and  then 
allowing  to  stand  for  some  minutes  before  transferring 
to  the  bottle. 

Gum  resins,  such  as  ammoniacum,  galbanum, 
gamboge,  myrrh  and  scammonium,  do  not  require 
a suspending  agent,  because  the  gum  present  is  suffi- 
cient to  suspend  the  resin  they  contain.  They  should 
be  powdered  in  a mortar  and  then  triturated  with 
some  of  the  vehicle.  The  resulting  suspension  must 
be  strained  through  muslin  into  the  bottle  to  free  it 
from  the  vegetable  and  earthy  matter  which  often 
accompanies  the  commercial  drug. 

Insoluble  Substances  that  Require  Suspending. — In 

some  cases  the  prescriber  may  order  a suspending  agent, 
and  as  a general  rule  the  one  ordered  should  be  used . 
When  no  suspending  agent  is  ordered,  the  dispenser 
must  select  the  most  suitable  one  for  the  particular 
substance. 

Bismuth  salts  are  sometimes  ordered  to  be  suspended. 
The  best  agent  is  compound  powder  of  tragacanth 
or  mucilage  of  tragacanth  (preferably  the  former). 
Mucilage  of  acacia  or  powdered  acacia  must  not  be 
used  with  bismuth  salts,  as  they  tend  to  form  a cement- 
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like  mass  at  the  bottom  of  the  bottle.  Even  when  a 
prescriber  orders  acacia,  some  dispensers  substitute 
tragacanth  (mucilage  or  compound  powder),  and  this 
substitution  is  generally  considered  justifiable. 

Bismuth  salts  act  by  forming  a coating  on  the 
interior  of  the  intestines.  Prescribers  often  order 
a suspending  agent  with  the  object  of  facilitating 
the  formation  of  this  coating,  so  it  would  not  be 
justifiable  to  omit  a suspending  agent  altogether 
when  one  is  ordered. 

Phenacetin  should  be  powdered  finely  and  mixed 
with  compound  powder  of  tragacanth  (2  to  5 grains 
per  fluid  ounce  of  mixture,  according  to  the  quantity 
of  phenacetin  ordered),  and  the  vehicle  added  gradually 
with  trituration. 

Acetanilide  may  be  treated  as  just  described  for 
phenacetin. 

Salol  may  be  treated  as  just  described  for  phenace- 
tin when  ordered  with  other  insoluble  or  sparingly 
soluble  substances.  If  ordered  alone  or  with  liquids 
or  soluble  substances,  the  best  procedure  is  to  dis- 
solve the  salol  in  olive  oil  (2  fluid  drachms  for  every 
4 fluid  ounces  of  mixture)  on  a water-bath,  and  then 
to  convert  the  oil  into  an  emulsion  by  the  dry  gum 
(volatile  oil)  method  described  on  p.  72.  Any  soluble 
substances  or  liquids  are  added  last,  the  former  in 
solution. 

Menthol  should  be  treated  by  one  of  the  methods 
just  described  for  salol. 

Resins  should  be  powdered  finely  and  triturated 
with  mucilage  of  tragacanth  before  adding  the 
vehicle.  An  alternative  method  is  to  dissolve  the 
resin  in  alcohol  and  treat  as  described  for  resinous 
tinctures. 

Camphor  may  be  dissolved  in  a small  quantity  of 
alcohol  and  the  solution  treated  as  a resinous  tincture 


62 


AIDS  TO  DISPENSING 


(p.  51).  Mucilage  of  acacia  gives  a rather  better 
suspension  than  tragacanth,  but  it  must  be  well 
diluted  in  order  to  prevent  the  gum  from  being 
precipitated  by  the  alcohol. 

Quinine  sulphate  should  be  triturated  with  mucilage 
of  acacia  and  the  vehicle  added  gradually.  Do  not 
dissolve  it  in  acid  unless  ordered  to  do  so.  This 
substance  often  gives  rise  to  incompatibilities  which 
are  discussed  on  p.  107. 

Insoluble  Substances  Dissolved  by  the  Addition  of 
Other  Substances. — Red,  mercuric  iodide  is  very  spar- 
ingly soluble,  but  is  sometimes  prescribed  in  mixtures. 
It  must  be  dissolved  by  aid  of  an  equal  weight  of 
potassium  iodide  in  a small  quantity  of  water. 
Solution  is  effected  owing  to  the  formation  of  a 
soluble  double  salt,  HgI2,2KI.  A large  volume  of 
water  does  not  aid  solution,  but  rather  retards  it 
owing  to  dissociation  of  the  double  salt. 

Quinine  sulphate  is  only  soluble  1 in  800  of  water, 
but  is  readily  soluble  in  acidified  water  owing  to  its 
becoming  converted  into  a soluble  acid  sulphate. 
For  this  reason  it  is  usually  prescribed  with  either 
diluted  hydrobromic,  hydrochloric,  phosphoric  or 
sulphuric  acids.  The  salt  should  be  added  to  water 
and  stirred;  the  acid  is  then  added  and  the  mixture 
stirred  until  the  quinine  sulphate  has  dissolved.  Do 
not  drop  the  sulphate  directly  into  the  acid,  as  this 
makes  solution  very  slow. 

When  no  specific  quantity  of  acid  is  ordered,  but 
merely  “ a sufficient  quantity,”  use  the  same  number 
of  minims  as  grains  of  sulphate  ordered.  If  this 
quantity  is  found  to  be  not  quite  sufficient,  add  acid 
drop  by  drop  until  the  quinine  sulphate  just  dissolves. 

Intentional  Precipitates. — Precipitates  are  occa- 
sionally produced  in  mixtures  intentionally,  some- 
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times  because  a freshly  precipitated  substance  is  more 
readily  assimilated  than  the  same  substance  that  has 
been  previously  prepared  and  dried,  and  sometimes 
because  of  the  liability  to  oxidation  that  is  charac- 
teristic of  some  substances  when  stored  for  any  length 
of  time. 

In  general  it  may  be  said  that  the  two  reacting  sub- 
stances should  be  dissolved  in  separate  portions  of 
the  vehicle  and  the  solutions  mixed.  Usually,  the 
more  dilute  the  solutions  the  finer  will  be  the  pre- 
cipitate. When  a suspending  agent  is  considered 
necessary — and  it  usually  is  necessary — mucilage 
should  be  added  to  one  solution  and  the  other  solution 
poured  into  it,  the  mixing  being  accompanied  by 
gentle  stirring  with  a glass  rod. 

Unintentional  Precipitates. — It  sometimes  occurs 
that  the  prescriber  orders  together  substances  that 
will  react  with  the  formation  of  a precipitate,  and  that 
this  reaction  has  not  been  foreseen.  Typical  in- 
stances of  this  are  dealt  with  in  the  chapter  on  Incom- 
patibles (p.  ioo) . 


Gases  in  Mixtures. 

Chlorine. — An  aqueous  solution  of  chlorine  is  some- 
times prescribed  as  a mixture  (and  more  frequently 
as  a gargle).  The  chlorine  is  generated  from  potas- 
sium chlorate  and  hydrochloric  acid,  which  react 
according  to  the  following  equation : 

4KCIO3  +I2HC1=4KC1  +6H20  +9CI  +3C102. 

The  mixture  of  chlorine  and  chlorine  peroxide  so 
produced  was  at  one  time  thought  to  be  a definite 
compound  of  chlorine,  and  received  the  name  of 
euchlorine. 
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The  following  is  a typical  prescription: 

It  Pot.  chlor.  . . . . . . gr.  xv. 

Acid,  hydrochl.  . . . . ll[xlv. 

Aquam  . . . . ad  §vi. 

Ft.  mist.  Sig.:  ex.  aq.  §ss.  ter  in  die. 

Method : Powder  the  potassium  chlorate  and  place 
in  a dry  6 fluid  ounce  bottle  of  known  volume;  acid 
the  strong  hydrochloric  acid;  cork  lightly  and  set 
aside  for  ten  minutes.  Add  the  distilled  water  (from 
a measure)  in  small  quantities  at  a time,  shaking  after 
each  addition,  until  the  required  volume  is  obtained. 
Label  with  a “ Shake  the  Bottle  ” label. 

Observe  that  the  clue  to  what  is  to  be  done  lies 
in  the  fact  that  the  acid  ordered  is  hydrochloric  acid 
and  not  diluted  hydrochloric  acid. 

Carbon  dioxide. — -Instances  have  already  been  given 
of  an  acid  and  a bicarbonate  or  carbonate  being  pre- 
scribed together  with  the  object  of  sending  a mixture 
charged  with  the  gas  (p.  56);  and  the  subject  of 
alkaline  mixtures  being  ordered  with  acid  powders, 
with  the  object  of  producing  an  effervescing  dose, 
has  been  discussed  under  Powders  (p.  18). 


CHAPTER  V 

EMULSIONS—EMULSIONES 

An  emulsion  may  be  defined  as  a system  of  two  im- 
miscible phases,  one  of  which  is  broken  up  into 
globules.  In  pharmacy,  one  of  the  phases  is  usually 
water;  the  other,  an  oil,  fat,  or  wax.  Emulsions  are 
employed  in  pharmacy  for  three  reasons:  (i.)  because 
they  facilitate  the  administration  of  substances  that 
cannot  be  mixed  with  water  in  the  ordinary  way, 
(ii.)  because  the  substance  that  is  broken  up  into 
globules  is  more  readily  absorbed  in  this  form,  and 
(iii.)  because  many  remedies  of  an  oily  nature  are 
more  palatable  in  the  form  of  emulsions  owing  to  the 
fact  that  the  oily  substances  are  enclosed  by  water. 

There  are  certain  terms  used  to  differentiate  between 
the  phases  of  an  emulsion : 

The  disperse  phase  or  the  discontinuous  phase  are 
terms  used  to  describe  the  phase  that  is  broken  up 
into  globules. 

The  dispersion  medium,  or  the  external  phase,  or  the 
continuous  phase  are  terms  used  to  distinguish  the 
liquid  that  surrounds  the  globules. 

7 he  intermediate  phase  is  the  term  used  for  a third 
phase  which  may  be  introduced  with  the  object  of 
preventing  or  retarding  the  coalescence  of  the  globules 
of  the  disperse  phase.  In  pharmacy,  the  inter- 
mediate phase  is  commonly  referred  to  as  the  emulsify- 
ing agent  or  emulgent. 

Theory  of  Emulsions. — When  two  immiscible 
liquids  such  as  olive  oil  and  water  are  shaken  together 
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vigorously,  they  are  split  up  into  globules  and  for  a 
few  moments  an  emulsion  is  formed.  But  the  globules 
of  each  liquid  rapidly  coalesce  when  shaking  is  dis- 
continued, and  on  standing  the  oil  rises  to  the  surface. 
This  is  due  to  the  fact  that  the  globules  of  each  liquid 
are  subject  to  their  own  surface  tension.  But  in  ad- 
dition they  are  subject  to  the  surface  tension  of  the 
other  liquid.  Consequently,  in  a system  of  two  such 
phases  there  is  also  present  interfacial  tension  acting 
between  the  two  phases.  When  the  interfacial  tension 
is  high  the  interdispersion  of  one  phase  through  the 
other  is  difficult;  therefore,  to  produce  a stable 
emulsion  it  is  necessary  -to  reduce  the  interfacial 
tension.  This  is  done  by  introducing  an  intermediate 
phase  or  emulsifying  agent. 

Emulsifying  agents  are  almost  invariably  colloidal 
substances,  and  their  effect  is  due  to  the  fact  that  a 
colloidal  substance  is  in  an  extreme  state  of  sub- 
division. It  will  be  evident  that  when  a given 
quantity  of  matter  is  subdivided  into  ultra-micro- 
scopic particles,  its  surface  area  is  enormously  in- 
creased. The  production  of  this  extreme  state  of 
subdivision  requires  the  expenditure  of  energy,  and 
this  energy  becomes  stored  up  on  the  surface  of  the 
particles.  It  is  then  known  as  surface  energy. 
Quantitatively,  surface  energy  is  the  product  of 
surface  area  multiplied  by  surface  tension.  Conse- 
quently, the  more  finely  divided  the  substance,  the 
greater  its  surface  area  and,  therefore,  the  greater 
its  surface  energy.  Further,  the  greater  its  surface 
energy  the  greater  will  be  its  power  to  adsorb  other 
substances  to  its  surface. 

In  a stable  emulsion  the  colloidal  substance  exists 
as  a film  between  the  two  phases.  When  one  of  the 
phases  is  water,  one  of  two  things  will  happen : 

(i)  If  the  adsorptive  effect  between  the  film  of 
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emulgent  and  the  oil  is  greater  than  between  the  film 
and  the  water,  then  the  film  will  curve  round  and 
enclose  each  globule  of  the  oil,  and  there  will  no  longer 
be  any  appreciable  interfacial  tension  between  the 
oil  and  the  water.  The  oil  becomes  the  disperse 
phase  and  the  water  the  dispersion  medium.  Such 
an  emulsion  is  called  an  oil  in  water  (oil/water) 
emulsion. 

(2)  If  the  adsorptive  effect  between  the  film  of 
emulgent  and  the  water  is  greater  than  between  the 
film  and  the  oil,  then  the  film  will  curve  round  and 
enclose  each  globule  of  water,  the  interfacial  tension 
between  the  water  and  the  oil  becoming  negligible  as 
in  (1).  But  in  this  case  the  water  becomes  the 
disperse  phase  and  the  oil  the  dispersion  medium. 
Such  an  emulsion  is  called  a water  in  oil  (water/oil) 
emulsion. 

In  pharmacy,  it  is  the  oil/water  type  of  emulsion 
that  is  usually  required  (see  reasons  (ii.)  and  (iii.)  in  the 
first  paragraph  of  this  chapter) . Water/oil  emulsions 
are  occasionally  used.  For  example,  liniment  of  lime 
and  hydrous  wool-fat  are  water/oil  emulsions. 

Soap  as  an  Emulgent. — When  a fatty  acid  is 
floated  on  the  surface  of  water  in  a sufficiently  small 
quantity,  it  assumes  the  form  of  a layer  only  one 
molecule  thick.  It  is  surmised  that  each  molecule  of 
this  unimolecular  layer  has  the  form  of  a rod.  The 
acidic  hydrogen  atom  of  each  molecule  is  sunk  in  the 
water,  but  the  carbon  atoms  are  linked  together  to 
form  a chain-like  structure  above  the  surface. 

In  a soap  emulsion,  the  soap  forms  a film  between 
the  oil  and  the  water.  The  sodium  or  potassium 
atom  has  greater  affinity  for  the  water  than  for  the 
oil,  and  consequently  is  sunk  in  the  water;  the  methyl 
group  at  the  other  end  of  the  chain  has  a greater 
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affinity  for  oil  than  for  water,  and  is  sunk  in  the  oil. 
But  in  a soap  the  acidic  hydrogen  atom  of  the  fatty 
acid  molecule  has  been  replaced  by  a metallic  atom, 
which  is  of  larger  size  than  a hydrogen  atom.  In  the 
case  of  a soap  of  a univalent  base  (a  sodium  or  po- 
tassium soap),  the  fact  that  the  metallic  end  of  each 
molecule  occupies  a larger  area  than  when  the  same 
end  of  the  molecule  was  occupied  by  a hydrogen  atom 
causes  the  unimolecular  layer  of  molecules  to  curve 
round  and  enclose  the  globules  of  oil,  with  the  result 
that  an  oil/water  emulsion  is  produced. 

When  we  turn  to  a soap  of  a bivalent  metal  a 
different  state  of  affairs  exists.  In  the  case  of  a 
calcium  soap,  for  example,  the  calcium  occupies  the 
position  occupied  by  the  alkali  metal  in  a soap  of  a 
univalent  base,  but  with  these  differences:  (i.)  the 
calcium  atom  occupies  only  half  the  volume  of  the 
univalent  metal;  (ii.)  being  bivalent,  each  calcium 
atom  has  attached  to  it  two  rods  of  fatty  acid,  the 
acidic  hydrogen  atoms  of  which  it  has  replaced. 
The  effect  of  these  differences  is  to  cause  the  uni- 
molecular film  to  curve  in  the  reverse  direction  and 
enclose  the  globules  of  water,  a water/oil  emulsion 
being  produced.  It  is  an  invariable  rule  that  soaps 
of  univalent  bases  produce  oil/water  emulsions  and 
that  soaps  of  bivalent  or  tervalent  bases  produce 
water/oil  emulsions. 

From  what  has  just  been  said  it  will  be  seen  that 
in  the  case  of  soaps  the  emulsifying  effect  is  not  only 
due  to  the  fact  that  they  are  colloidal  (in  the  presence 
of  water),  but  that  there  are  additional  influences  at 
work  that  depend  on  their  chemical  constitution. 

To  Distinguish  Oil/Water  and  Water/Oil  Emulsions. 

— (i)  Dilution  of  External  Phase. — An  oil/water  emul- 
sion may  be  freely  diluted  by  its  external  phase,  water. 
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A drop  of  such  an  emulsion  placed  on  the  surface  of 
some  water  readily  diffuses. 

A water/oil  emulsion  cannot  be  diluted  to  any 
extent  with  water,  but  it  may  be  diluted  with  oil. 
A drop  of  such  an  emulsion  placed  on  water  floats  as  a 
globule. 

(2)  Use  of  Dyes. — A drop  of  the  emulsion  to  be 
tested  is  placed  on  a microscope  slide  and  a trace  of 
Sudan  III.  is  placed  on  a cover  glass.  On  pressing 
the  cover  glass  down  on  the  drop  of  emulsion  the  oil- 
soluble  dye  stains  the  oil  phase,  and  the  type  of 
emulsion  is  readily  distinguished  on  examination 
under  the  microscope. 

A water-soluble  dye — e.g.,  methylene  blue — may  be 
used  similarly,  this,  of  course,  colouring  the  water 
phase. 

(3)  Electrical  Conductance. — The  oil/water  type  of 
emulsion  will  act  as  a conductor,  but  the  water/oil 
type  will  not  do  so  to  anything  like  the  same  extent, 
since  the  oil,  which  is  the  continuous  phase,  acts  as  an 
insulator. 

(4)  General  Appearance. — Oil/water  emulsions  are 
almost  invariably  white,  and  have  a milk-like  appear- 
ance; but  water/oil  emulsions  have  a translucent, 
waxy  appearance  owing  to  the  difference  in  the 
refractive  indices  of  oil  and  water. 

Naturally  Occurring  Emulsions. 

Latices. — The  latex  of  certain  plants  consists  of  an 
emulsion  of  rubber  in  water,  the  emulgents  being 
proteid  substances. 

Egg  Yolk. — The  yolk  of  an  egg  consists  of  about 
23  per  cent,  of  oil  emulsified  by  proteid  matter.  It  is 
used  as  an  emulgent,  the  method  of  use  being  discussed 
later  (p.  76). 
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Glim  Resins. — These  may  be  regarded  as  emulsions 
in  the  fresh  state  or  after  trituration  with  water,  and 
have  already  been  mentioned  (p.  60).  The  type  of 
gum  resin  that  also  contains  a small  quantity  of 
volatile  oil  (e.g.,  myrrh,  ammoniacum  and  asafetida) 
is  more  truly  an  emulsion  than  the  type  that  contains 
practically  no  volatile  oil  (e.g.,  scammonium,  which 
is  merely  a suspension  of  resin). 

Milk. — This  is  the  most  perfect  naturally  occurring 
emulsion.  It  contains  about  3-6  per  cent,  of  fat, 
which  is  emulsified  by  about  3-3  per  cent,  of  a proteid 
substance,  casein.  There  is  also  present  about  4-8 
per  cent,  of  milk  sugar  and  073  per  cent,  of  inorganic 
salts,  the  rest  being  water.  Milk  possesses  the  two 
primary  characteristics  of  a perfect  emulsion;  it  can 
be  largely  diluted  without  oily  separation,  and 
although  it  may  “ cream,”  yet  the  fat  is  readily 
diffused  again  on  shaking. 

“ Creaming.” — An  emulsion  is  said  to  cream  when 
the  oil  or  fat  rises  to  the  surface,  but  still  remains  in 
the  form  of  globules  which  may  be  redistributed 
throughout  the  dispersion  medium  by  shaking.  A11 
emulsion  containing  very  small  oil  globules  does  not 
tend  to  cream  so  readily  as  one  in  which  the  globules 
are  relatively  large.  This  is  because  the  frictional 
force  is  sufficient  greatly  to  retard  the  rising  of  the 
globules;  further,  when  the  globules  are  very  small 
(about  3 ^ in  size)  they  show  Brownian  movement, 
which  also  tends  to  prevent  their  rising. 

The  relative  viscosity  of  the  phases  also  influences 
the  tendency  to  cream.  An  oil  of  low  viscosity  tends 
to  cream  more  readily  than  one  of  high  viscosity; 
and  the  tendency  to  cream  is  decreased  by  increasing 
the  viscosity  of  the  medium. 
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The  Preparation  of  Artificial  Emulsions. 

these  should  resemble  natural  emulsions  in  uni- 
formity and  stability.  The  methods  adopted  in 
preparing  them  differ  according  to  the  emulsifying 
agent  employed,  and  the  selection  of  the  emulsifying 
agent  depends  upon  the  substance  to  be  emulsified 
and  the  purpose  for  which  the  emulsion  is  required 
(e.g.,  whether  it  is  for  internal  or  external  use). 

Powdered  Gum  Acacia. — This  is  the  most  com- 
monly used  emulgent.  It  is  employed  for  preparing 
oil/water  emulsions  for  internal  use.  (Gums  should 
not  be  employed  for  emulsions  intended  to  be  used 
externally,  as  they  leave  a sticky  layer  on  the  skin.) 

Acacia  is  the  best  emulsifying  agent  for  fixed  oils, 
volatile  oils,  oleo-resins,  liquid  paraffin  (petrolatum), 
soft  paraffin  (petrolatum),  fats  and  waxes. 

For  fixed  and  volatile  oils  one  of  the  following 
general  methods  is  employed : 

(1)  The  Dry  Gum  Method. — In  this  method,  a 
" primary  emulsion  ” is  made  from  certain  proportions 
of  oil,  water  and  gum.  When  a stable  primary 
emulsion  has  been  obtained  it  may  be  freely  diluted 
with  more  of  the  external  phase — i.e.,  with  water. 

I he  formation  of  a good  primary  emulsion  depends 
upon  adherence  to  (i.)  the  correct  proportions  of  oil, 
water,  and  gum;  (ii.)  a particular  method  of  manipula- 
tion; (iii.)  certain  other  details  of  procedure  mentioned 
below. 

The  proportions  of  oil,  water  and  gum  are  the 
following : 

Fixed  oil  . . 4 Volatile  oil  . . 4 

Water  . . . . 2 Water  . . . . 4 

Gum  . . . . 1 Gum  . . . . 2 
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In  practice,  these  parts  are  interpreted  as  follows : 


Fixed  oil 
Water  . . 
Gum 


f 3iv. 

f 3ii- 
Si- 


Volatile  oil 
Water  . . 
Gum 


f 3iv. 

f 3iv. 
Si- 


lt will  be  observed  that  twice  as  much  gum  is  used 
for  a volatile  oil  as  for  a fixed  oil,  and  when  twice  as 
much  gum  is  used  the  quantity  of  water  must  be 
doubled  as  well.  Apart  from  the  different  propor- 
tions, the  method  is  precisely  the  same  for  both  fixed 
and  volatile  oils.  As  examples,  consider  the  dispens- 
ing of  the  following  prescriptions : 


(>•) 

R 

Ol.  olivae 

§ i. 

Pulv.  acac. 

q.s. 

Aquam 

ad  gviii. 

Ft.  emulsio. 

§ss.  t.i.d. 

(ii.) 

R 

Ol.  terebinth 

. . §i. 

Pulv.  acac. 

q.s. 

Aquam  . . 

ad  gviii. 

Ft.  emulsio.  §ss.  primo  mane. 


Method  for  (i.) : Select  an  ample-sized  mortar  and 
a corresponding  pestle  that  has  a broad,  flat  head. 
Place  in  the  mortar  2 drachms  of  powdered  gum 
acacia;  measure  1 fluid  ounce  of  olive  oil  in  a flat- 
bottomed  measure  and  pour  it  on  the  gum  in  the 
mortar,  allowing  time  for  the  measure  to  drain. 
Triturate  the  oil  and  gum  together  for  a few  moments 
only  (prolonged  trituration  at  this  stage  is  undesirable, 
as  it  causes  the  particles  of  gum  to  become  so  sur- 
rounded by  oil  that  the  water  cannot  reach  them). 
Measure  exactly  4 fluid  drachms  of  water  in  another 
measure  (not  the  oily  one) . Begin  to  triturate  the  oil 
and  gum  again,  using  a whipping  motion,  not  a 
grinding  action,  and,  while  triturating,  add  the  water 
all  at  once.  As  the  water  reaches  the  oil-gum  mixture 
increase  the  rate  of  trituration,  taking  care  to  main- 
tain the  whipping  motion  and  working  in  one  direction 
only. 
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In  the  space  of  a few  seconds  the  oily  mixture 
should  become  a white,  homogeneous  paste,  and  at 
the  same  time  the  motion  of  the  pestle  gives  rise  to  a 
pronounced  crackling  sound.  The  primary  emulsion 
is  now  formed,  but  continue  to  triturate  for  a little 
longer  before  attempting  to  dilute.  The  remaining 
water  of  the  mixture  may  now  be  added,  in  small 
quantities  at  first,  but  afterwards  freely.  Finally, 
transfer  the  emulsion  to  a measure,  rinse  the  mortar 
with  more  water  and  adjust  to  volume. 

Method  for  (ii.) : The  turpentine  emulsion  is  pre- 
pared in  exactly  the  same  manner  as  the  olive  oil 
emulsion,  except  that,  since  turpentine  is  a volatile 
oil,  the  quantities  must  be : turpentine,  i fluid  ounce ; 
water,  i fluid  ounce;  gum,  4 drachms. 

Simple  emulsions  such  as  these  should  be  pure 
white  in  appearance;  they  should  not  cream  for 
several  hours,  and  when  they  do  cream  the  oily 
layer  should  be  easily  diffused  again  by  a slight 
shake;  the  froth  that  is  formed  on  the  surface 
when  the  bottle  is  vigorously  shaken  should 
quickly  disappear  when  shaking  is  discontinued 
(a  persistent  froth  is  an  indication  of  an  imperfect 
emulsion).  The  surface  of  the  mortar  in  which  an 
ordinary  oil/water  emulsion  has  been  made  should 
show  no  signs  of  oiliness,  and  there  should  be  no 
difficulty  in  cleaning  it  by  simply  rinsing  out  with 
water. 

Cracking. — Occasionally  it  happens  that  an  emul- 
sion prepared  by  this  method  “ cracks  " — i.e.,  the 
primary  emulsion  does  not  become  white,  but  acquires 
an  oily,  translucent  appearance.  In  such  a case  it  is 
found  impossible  to  dilute  the  primary  emulsion  with 
water,  as  any  attempt  to  do  so  results  in  the 
oil  separating  out.  This  is  due  to  the  fact  that  a 
water/oil  emulsion  has  been  produced ; it  can  be 
diluted  by  oil  (its  external  phase),  but  not  by  water 
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Such  an  emulsion  is,  of  course,  useless  for  the  purpose 
in  view,  and  it  can  only  be  thrown  away. 

Failure  may  be  due  to  various  causes — viz. : (i.)  The 
use  of  a mortar  that  is  too  small  or  which  is  too 
conical,  (ii.)  The  use  of  a narrow-headed  pestle 
which  fails  to  “ shear  ” the  oil  into  globules, 
(iii.)  Measuring  the  oil  in  a wet  measure,  (iv.) 
Measuring  the  water  in  an  oily  measure,  (v.)  Using 
an  old  sample  of  gum,  which  has  acquired  an  acid 
reaction,  (vi.)  Bad  manipulation,  (vii.)  Using  in- 
correct proportions  of  oil,  water  and  gum.  (viii.) 
Diluting  the  primary  emulsion  before  it  is  completely 
formed. 

(2)  The  Wet  Gum  Method. — The  proportions  of  oil, 
water  and  gum  necessary  to  produce  a primary 
emulsion  of  a fixed  or  volatile  oil  by  this  method,  are 
precisely  the  same  as  those  used  for  the  dry  gum 
method.  The  difference  is  entirely  one  of  procedure. 
Consider  the  following  prescriptions: 

(i.)  U Ol.  amygdalae  . . . . §i. 

Muc.  acac.  . . . . q.s. 

Aquam  . . . . . . ad  §viii. 

Ft.  emulsio.  §ss.  t.d.s. 

(ii.)  F Ol.  santali  . . . . §i. 

Muc.  acac.  . . . . q.s. 

Aquam  . . . . ad  §x. 

Ft.  emulsio.  gss.  t.d.s. 

Method  fov  (i.) : Select  a mortar  and  pestle,  weigh 
the  gum,  measure  the  oil  and  water,  all  exactly  as  for 
the  dry  gum  method.  Place  2 drachms  of  powdered 
acacia  in  the  mortar;  add  the  water  and  triturate  for  a 
minute  or  two  until  the  gum  has  dissolved  to  form  a 
mucilage.  Then,  triturating  continuously  with  a 
whipping  motion,  begin  to  add  the  oil  drop  by  drop. 
When  nearly  all  the  oil  has  been  added,  the  liquid 
in  the  mortar  may  acquire  a “ ropy  ” appearance  and 
show  a tendency  not  to  absorb  the  oil.  At  this  stage 
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a few  drops  of  water  should  be  added,  and  the  addition 
of  oil  discontinued  until  the  mixture,  after  further 
trituration,  has  again  become  homogeneous.  Then 
continue  the  addition  of  oil  as  long  as  it  is  taken  up, 
adding  a few  drops  of  water  from  time  to  time  if  the 
reappearance  of  “ ropiness  ” indicates  that  this  is 
necessary. 

When  all  the  oil  has  been  added,  triturate  a little 
longer;  finally,  dilute  the  primary  emulsion  with 
water,  transfer  to  a measure,  rinsing  the  mortar  with 
further  quantities  of  water,  and  adjust  to  volume. 

Method  for  (ii.) : The  sandalwood  oil  emulsion  may 
be  prepared  exactly  as  just  described,  except  that, 
as  it  is  a volatile  oil,  the  quantities  must  be : sandal- 
wood oil,  i fluid  ounce;  water,  i fluid  ounce;  powdered 
gum  acacia,  4 drachms. 

The  disadvantage  of  the  wet  gum  method  is  that 
it  takes  at  least  twice  as  long  as  the  dry  gum  method. 
On  the  other  hand,  success  is  more  sure  with  the  wet 
gum  method  provided  that  the  oil  is  added  in  small 
quantities  at  a time,  and  that  the  causes  of  failure 
mentioned  under  the  dry  gum  method  have  been 
excluded. 

Powdered  Gum  Tragacanth. — This  is  inferior  to 
acacia  as  an  emulgent,  and  its  emulsifying  properties 
seem  to  depend  chiefly  upon  the  viscosity  it  imparts 
to  the  dispersion  medium.  The  globules  of  oil  are 
larger  than  in  acacia  emulsions,  and  consequently 
the  products  do  not  have  the  pure  white  colour  of 
acacia  emulsions;  their  appearance  is  more  trans- 
lucent, resembling  very  nearly  that  of  mucilage  of 
tragacanth.  Gum  tragacanth  is  employed  for  volatile 
oils,  seldom  for  fixed  oils.  One  fluid  ounce  of  a 
volatile  oil  requires  10  grains  of  powdered  gum  traga- 
canth. The  emulsion  is  prepared  by  placing  the 
tragacanth  in  a dry  bottle  of  known  volume,  adding 
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the  oil  and  shaking  lightly,  then  adding  most  of  the 
water  quickly  and  all  in  one  quantity,  and  shaking 
vigorously.  The  remaining  water  is  added  in  small 
quantities  at  a time,  shaking  after  each  addition, 
until  the  required  volume  is  obtained. 

Tragacanth,  i part,  acacia,  15  parts,  are  kept  ready 
mixed  by  some  dispensers,  who  use  this  mixture  in  lieu 
of  acacia  alone  in  making  emulsions  by  the  dry  or  wet 
gum  methods.  The  object  of  including  tragacanth 
is  to  impart  greater  viscosity  to  the  medium,  which 
renders  the  emulsion  less  likely  to  cream. 

Note  carefully  that  neither  acacia  nor  tragacanth 
should  be  employed  in  emulsions  for  external  use  when 
other  emulgents  are  available. 

Egg  Yolk. — This  natural  emulsion  may  be  used  for 
preparing  artificial  emulsions.  An  average  egg  yolk 
weighs  between  3 and  4 drachms,  and  this  quantity 
serves  to  emulsify  4 fluid  ounces  of  a fixed  oil  or 
2 fluid  ounces  of  a volatile  oil. 

Egg  yolk  emulsions  have  an  advantage  over  gum  or 
soap  emulsions  in  that  they  do  not  separate  on  the 
addition  of  acids,  salts,  glycerin  or  syrup.  Conse- 
quently, egg  yolk  is  useful  in  preparing  an  emulsion 
of  turpentine  when  this  is  prescribed  together  with 
acetic  acid,  as  is  frequently  the  case. 

The  longer  an  egg  emulsion  is  kept  the  more  stable 
it  becomes;  but,  on  the  other  hand,  the  egg  yolk 
tends  to  undergo  putrefactive  decomposition  on 
keeping,  and  the  emulsion  acquires  a bad  odour. 
On  this  account  stock  emulsions  made  with  egg  yolk 
are  sometimes  preserved  by  the  addition  of  a little 
benzoic  acid,  tincture  of  Tolu,  benzoin,  or  5 per  cent, 
of  alcohol. 
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The  methods  of  using  egg  yolk  as  an  emulgent  may 
be  exemplified  by  the  following  prescriptions : 


(i.)  R Ol.  terebinth.  . . . . gii. 

Ovi  vitellum  . . . . i. 

Aquam  . . . . ad  §viii. 

Ft.  linimentum. 

(ii.)  R Ol.  terebinth. 

Ovum 
Aquam 

Ft.  linimentum. 

Method  for  (i.) : Break  an  egg  on  the  edge  of  a 
measure  and  allow  the  albumen  to  escape  into  the 
measure;  then  drop  the  yolk  into  a good-sized  mortar; 
break  up  the  yolk  by  triturating  it  with  a pestle,  and 
then  add  the  turpentine  and  continue  to  triturate 
until  a homogeneous  mixture  is  obtained ; next  add 
nearly  all  the  water,  very  gradually  and  with  con- 
stant trituration;  finally,  strain  through  muslin  into 
a bottle  of  known  volume,  and  adjust  to  volume  with 
the  remainder  of  the  water. 


1. 


ad  5viii. 


Method  for  (ii.):  In  this  case  the  whole  egg  is 
used,  and  it  is  not  necessary  to  separate  the  yolk. 
Break  the  egg  on  the  side  of  the  mortar,  and  mix 
the  yolk  and  albumen  by  trituration.  Then  proceed 
as  in  (i.). 

It  has  been  said  that  omitting  to  separate  the  albu- 
men from  the  yolk  is  a frequent  cause  of  failure  in 
making  egg  emulsions.  In  our  experience  this  has  not 
been  confirmed ; it  has  seemed  to  make  little  differ- 
ence whether  or  not  the  albumen  has  been  removed 
provided  that  dilution  is  not  attempted  until  a good 
primary  emulsion  has  been  made.  When  the  albumen 
is  not  removed  it  takes  decidedly  longer  to  form  the 
primary  emulsion. 


It  should  be  noted  particularly  that  egg  emulsions 
must  always  be  strained  to  make  sure  that  the  emul- 
sions contain  no  “ strings  ” of  albumen. 
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Egg  yolk  is  sometimes  used  together  with  traga- 
canth  as  an  emulgent.  In  this  case,  mix  the  oil 
with  the  tragacanth  and  then  add  the  egg  yolk; 
triturate,  dilute  and  strain  as  with  egg  yolk  alone. 

Soaps.- — -These  are  the  best  emulsifying  agents  for 
creams,  lotions,  liniments  or  other  preparations  for 
external  use,  but  it  must  be  remembered  that  they 
cannot  be  used  with  acids  owing  to  the  fact  that 
they  would  be  decomposed  with  liberation  of  fatty 
acids.  On  account  of  their  laxative  action  and  their 
unpleasant  taste,  soaps  may  not  be  employed  in  emul- 
sions intended  for  internal  use.  The  theory  under- 
lying the  use  of  soaps  as  emulgents  has  already  been 
mentioned  (p.  67). 

Both  hard  soap  (sodium  oleate)  and  soft  soap 
(potassium  oleate)  are  in  common  use  for  the  pre- 
paration of  oil/water  emulsions.  The  decision  as  to 
which  to  use  is  sometimes  left  to  the  dispenser,  and 
his  choice  will  depend  upon  the  nature  of  the  sub- 
stance to  be  emulsified.  The  method  employed  will 
depend  upon  which  soap  is  to  be  used. 

Powdered  Hard  Soap. — ‘ This  is  preferred  to  curd 
soap  (sodium  stearate)  on  account  of  the  fact  that 
it  is  somewhat  more  “ soluble  ”*  than  the  latter. 
The  quantity  used  is  15  grains  for  1 fluid  ounce  of 
a volatile  oil  or  2 fluid  ounces  of  a fixed  oil.  The 
soap  is  placed  in  a dry  bottle  of  known  volume,  the 
oil  added  and  mixed  by  shaking  lightly;  the  water 
is  then  added  in  small  quantities  at  a time,  shaking 
vigorously  after  each  addition,  and  the  emulsion  so 
obtained  is  finally  adjusted  to  volume. 

* The  peculiar  behaviour  of  soaps  in  contact  with  solvents 
is  beyond  the  scope  of  this  book.  Those  interested  should 
consult  the  recent  researches  of  McBain  and  collaborators. — • 
J.  C.  S. 
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lliis  method  is  sometimes  varied  for  particular 
substances  mentioned  later. 

Soft  Soap. — The  method  of  using  this  differs  in 
that  it  must  be  “ dissolved  "*  before  the  oil  is  added. 
The  quantity  required  is  4 drachms  for  1 fluid  ounce 
of  volatile  oil  or  2 fluid  ounces  of  fixed  oil.  Each 
4 drachms  of  soft  soap  is  dissolved  in  1 fluid  ounce 
of  hot  water  in  a mortar,  and  the  solution  transferred 
to  a bottle  of  known  volume;  the  oil  is  then  added 
in  small  quantities  at  a time,  shaking  after  each 
addition,  and  finally  the  water  is  added,  with  shaking, 
until  the  required  volume  is  obtained. 

Alkalis. — These  are  only  used  when  prescribed. 
The  alkalis  most  frequently  used  are  potassium, 
sodium,  ammonium  and  calcium  hydroxides,  in  the 
form  of  their  aqueous  solutions.  Their  action  is  due 
to  the  fact  that  all  fixed  vegetable  oils  contain  free 
fat  acids  with  which  the  alkalis  combine  to  form 
soaps,  and  it  is  the  soaps  so  produced  that  actually 
act  as  the  emulgents. 

As  a general  rule,  volatile  oils  cannot  be  emulsified 
by  means  of  alkalis,  since  they  do  not  contain  free 
acids  from  which  soaps  can  be  formed. 

Solution  of  Potash  ( potassium  hydroxide). — Dilute 
the  quantity  ordered  with  an  equal  volume  of  water 
and  place  in  a bottle  of  known  volume.  Swing  the 
liquid  round  the  inside  of  the  bottle  so  that  all  the 
interior  is  moistened  with  it;  add  the  oil  and  shake 
vigorously;  adjust  to  volume  by  adding  the  water 
in  small  quantities  at  a time,  shaking  after  each 
addition. 

Solution  of  potash  will  emulsify  balsam  of  copaiba 
because  this  contains  free  resin  acids  which  combine 

* See  footnote  on  opposite  page. 


8o 


AIDS  TO  DISPENSING 


with  the  potassium  hydroxide  to  produce  a soap-like 
substance  which  has  emulsifying  properties.  But 
copaiba  is  often  ordered  with  sandalwood  oil,  and 
this  volatile  oil  contains  the  alcohol,  santalol,  with 
no  free  acids,  consequently  it  is  not  emulsified  by 
alkalis.  The  best  procedure,  when  copaiba  and 
sandalwood  oil  are  ordered  together,  is  to  make  an 
acacia  emulsion  by  the  wet  gum  method,  taking  a 
quantity  of  water  and  gum  that  will  suffice  for  both 
the  copaiba  and  the  sandalwood  oil  (the  copaiba 
being  considered  as  a volatile  oil  for  the  purpose  of 
calculating  the  quantities) . The  copaiba  and  sandal- 
wood oil  should  be  mixed  and  added  as  if  they  con- 
stituted one  oil  only.  After  diluting  the  primary 
emulsion,  any  solution  of  potash  that  may  be  ordered 
should  be  diluted  and  added  just  before  making  up 
to  volume. 

Solution  of  Ammonia  (Ammonia  Water). — This  is 
used  in  the  same  manner  as  solution  of  potash. 

Solution  of  Lime  (calcium  hydroxide ) . — In  view  of 
the  fact  that  this  contains  less  than  \ grain  of  lime 
in  i fluid  ounce,  the  quantity  of  oil  that  it  is  capable 
of  emulsifying  seems  rather  extraordinary.  Only 
i fluid  ounce  of  this  very  dilute  solution  is  required 
for  i fluid  ounce  of  a fixed  oil.  This  is  accounted 
for  by  the  fact  that  calcium  is  a bivalent  metal,  and 
as  was  explained  on  p.  68,  soaps  of  bivalent  bases 
yield  water/oil  emulsions.  The  lime  combines  with 
the  small  quantity  of  free  acid  in  the  oil  to  form 
a soap;  this  produces  a small  volume  of  water/oil 
emulsion;  the  emulsion  is  able  to  withstand  con- 
siderable dilution  with  its  external  phase,  the  oil,  but 
it  tends  to  crack  if  more  water  be  added. 

Lime  emulsions  are  made  by  shaking  together  in  a 
bottle  equal  volumes  of  the  oil  and  solution  of  lime. 
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Solution  of  lime  and  solution  of  ammonia  are  not 
used  for  emulsions  to  be  taken  internally. 

Borax.  This  substance  acts  as  an  emulsifying 
agent  because  it  undergoes  hydrolysis  in  aqueous 
solution,  one  of  the  products  being  sodium  hydroxide : 

Na2B4°7  +5H20=NaB02  +NaOH  +3H3BO3. 

Under  ordinary  circumstances,  the  borax  is  dis- 
solved in  water  and  the  oil  added,  just  as  in  making 
an  emulsion  with  a solution  of  an  alkali.  It  some- 
times happens,  however,  that  glycerin  is  ordered, 
together  with  borax  and  an  oil,  and  when  this  is  the 
case  the  emulsion  is  likely  to  crack.  The  cause  of  this 
is  that  free  boric  acid  is  one  of  the  products  of  the 
hydrolysis  of  borax.  Boric  acid  by  itself  is  such  a 
weak  acid  that  it  does  not  affect  the  stability  of  the 
emulsion,  but  in  the  presence  of  glycerin  its  acidic 
properties  are  accentuated  [cf.  the  addition  of  glycerin 
when  titrating  boric  acid  with  standard  alkali),  and 
it  causes  the  oil  to  separate  out.  The  difficulty  can 
be  oy  ercome  by  triturating  the  oil  with  a few  grains 
of  hard  soap  before  adding  the  borax  solution. 

Saponins. — These  are  nitrogen-free  glucosides  that 
occur  in  a number  of  plants.  * They  derive  their 
name  from  the  fact  that,  when  shaken  with  water, 
a considerable  amount  of  froth  is  formed  that  is 
similar  in  appearance  to  the  froth  produced  when 
soap  is  shaken  with  water. 

The  drugs  that  yield  saponins  used  in  pharmacy  are : 

Quillaia  bark,  which  contains  quillaia  sapotoxin 
and  quillaic  acid. 

Senega  root,  which  contains  senegin  and  polygallic 
acid . 

The  most  convenient  sources  of  these  saponins  for 
use  in  dispensing  are  the  tinctures  of  the  respective 
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drugs,  and  of  the  two  tinctures  tincture  of  quillaia  is 
the  one  principally  used,  since  it  has  a less  unpleasant 
taste  and  a less  pronounced  therapeutic  action  than 
tincture  of  senega. 

Tincture  of  quillaia  will  emulsify  in  the  presence  of 
alcohol  and  acids,  and  is  not  subject  to  putrefactive 
decomposition.  In  these  respects,  therefore,  it  is 
superior  to  the  emulgents  mentioned  previously . On 
the  other  hand,  quillaia  emulsions  are  thin  and  tend 
to  cream  readily. 

Tincture  of  quillaia  is  particularly  useful  for  lotions 
containing  creosote,  and  other  tar  derivatives  such 
as  oil  of  cade.  The  tincture  is  used  in  the  proportions 
of  i fluid  drachm  for  i fluid  drachm  of  a volatile  oil, 
i fluid  ounce  of  a fixed  oil,  or  4 fluid  drachms  of 
creosote  (or  other  tar  derivative).  The  tincture  is 
diluted  with  twice  its  volume  of  water  and  placed 
in  a bottle  of  known  volume;  the  oil  is  then  added 
and  the  mixture  shaken ; the  emulsion  so  produced 
is  adjusted  to  volume  by  adding  the  water  in  small 
quantities  at  a time,  shaking  after  each  addition. 

On  standing,  the  oil  rises  to  the  surface  in  the  form 
of  a cream,  which  is,  however,  easily  diffused  by 
shaking.  If  it  be  desired  to  increase  the  viscosity 
of  the  dispersion  medium  with  the  object  of  decreasing 
the  tendency  to  cream,  a few  grains  of  tragacanth 
may  be  placed  in  the  bottle  before  the  tincture  is 
poured  in. 

As  a general  rule,  it  should  be  said  that  neither  tinc- 
ture of  quillaia  nor  tincture  of  senega  should  be  used 
for  emulsions  to  be  employed  internally  if  they  can  be 
avoided,  except,  of  course,  where  they  are  actually 
mentioned  on  the  prescription. 

Casein. — This  is  a nitrogenous,  proteid  substance 
that  emulsifies  the  fat  in  milk.  It  may  be  obtained 
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from  milk  by  skimming  off  the  cream  and  acidifying 
the  aqueous  liquid,  when  the  casein  is  precipitated. 
When  once  precipitated,  casein  is  no  longer  com- 
pletely soluble  in  water,  but  so-called  “ soluble 
casein  ” may  be  obtained,  and  this  is  the  most  suit- 
able variety  for  use  as  an  emulsifying  agent.  One 
variety  of  soluble  casein  consists  of  commercial 
casein,  8-5  parts,  and  sodium  bicarbonate,  1-5  parts. 

Casein  is  used  in  the  proportions  of  3 drachms 
for  4 fluid  ounces  of  a fixed  oil.  The  oil  is  added  to 
the  casein  in  a mortar  and  triturated  to  form  a paste; 
the  water  is  then  added  gradually  with  continued 
trituration;  finally,  the  emulsion  is  adjusted  to 
volume  with  the  remaining  water. 

If  the  emulsion  is  to  be  kept  for  any  length  of  time 
before  it  is  completely  used,  it  is  necessary  to  include 
a preservative,  since  casein  is  liable  to  putrefactive 
decomposition.  Chloroform,  1 in  500,  may  be  used  for 
this  purpose.  For  the  small  quantities  ordered  in 
prescriptions  no  preservative  is  necessary. 

Casein  emulsions  are  more  readily  digested  than 
gum  emulsions. 

Starch  Mucilage. — This  is  used  for  emulsifying  an 
oil  or  other  substance  that  is  to  be  used  in  the  form 
of  an  enema.  The  starch,  2-5  parts,  is  rubbed  to  a 
smooth  paste  with  water,  sufficient  to  produce 
100  parts,  and  the  mixture  heated  to  boiling.  The 
resulting  mucilage  is  placed  in  a bottle  and  the  oil 
added.  Each  10  parts  of  oil  require  about  90  parts 
of  starch  mucilage,  and  the  product  has  to  be  shaken 
vigorously  before  use.  The  quantity  of  emulsion 
suitable  for  one  enema  is  from  10  to  20  fluid  ounces 
according  to  the  nature  of  the  medicament. 

Solid  substances,  such  as  iodoform,  must  be  very 
finely  powdered,  and  the  starch  mucilage  added  in  a 
mortar  with  constant  trituration. 
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Irish  Moss  Mucilage. — The  dried  thallus  of  the 
seaweed,  Chondrus  crispus,  yields  a mucilage  that  is 
used  as  an  emulgent  on  the  manufacturing  scale. 
The  dried  seaweed  is  well  washed  with  water;  i part 
is  heated  on  a water-bath  for  about  fifteen  minutes 
with  40  parts  of  water;  finally,  the  semi-gelatinous 
mucilage  so  obtained  is  strained  off. 

Irish  moss  mucilage  is  not  suitable  for  small  quanti- 
ties of  emulsions,  but  is  in  general  use  on  the  large 
scale,  partly  on  account  of  its  cheapness  and  partly 
on  account  of  the  stability  of  the  emulsion  when  once 
formed. 

The  mucilage  is  placed  in  a machine  and  the  oil 
fed  to  it  gradually,  or  in  some  cases  the  mucilage 
and  oil  are  fed  alternately  or  together.  The  machines 
used  are  of  four  chief  types:  (i.)  The  beater  type 
consists  of  numerous  wire  hoops  that  revolve  in 
opposite  directions,  one  series  within  another,  the 
action  corresponding  to  that  of  the  household  egg 
whisk,  (ii.)  The  paddle  type  consists  of  perforated 
paddles  that  revolve  in  the  mixture  of  oil  and 
mucilage ; by  streaming  through  the  perforations  the 
mixture  of  oil  and  mucilage  becomes  more  and  more 
broken  up.  (iii.)  The  shearer  type  comprises  two 
stones  which  revolve  rapidly;  the  mixture  of  oil  and 
mucilage  is  fed  through  a small  hole  and  passes 
between  the  stones,  which  have  a shearing  action 
corresponding  to  that  of  a broad -headed  pestle 
working  in  a mortar,  (iv.)  The  colloid  mill  type, 
which  is  by  far  the  most  efficient  emulsifier.  It 
consists  of  a number  of  beaters  within  a cylindrical 
chamber.  The  beaters  revolve  at  exceedingly  high 
speeds,  and  in  their  course  pass  baffle  plates,  the 
clearance  between  the  beaters  and  the  plates  being 
very  small.  The  effect  of  the  mill  is  to  beat  and 
shear  the  mixture  fed  to  it.  An  idea  of  the  efficacy 
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may  be  gained  when  it  is  stated  that  solid  minerals 
can  be  ground  down  in  the  same  mill  to  colloidal 
dimensions.  Another  type  of  machine  that  works 
on  similar  lines  to  the  colloid  mill  is  the  “ homo- 
geniser  for  the  production  of  emulsions  it  appears 
to  be  equally  efficient. 

Most  cod-liver  oil  emulsions  are  manufactured  on 
the  large  scale  with  Irish  moss  mucilage.  The 
products  are  very  stable  and  will  often  stand  for 
months  without  creaming.  They  suffer  from  the 
disadvantage  that  Irish  moss  mucilage  is  rather 
liable  to  undergo  putrefactive  decomposition  on 
keeping,  but  this  difficulty  is  overcome  by  including 
small  quantities  of  chloroform,  alcohol  or  glycerin 
as  preservatives. 

Gelatin  Solution. — This  also  is  used  on  the  large 
scale,  particularly  for  liquid  paraffin.  A solution 
made  by  heating  4 ounces  of  gelatin  with  a gallon 
of  water,  in  which  6^  ounces  of  potassium  carbonate 
has  been  dissolved,  will  emulsify  twenty-four  times 
its  volume  of  liquid  paraffin. 

Substances  that  Require  Special  Treatment. 

Amyl  nitrite.' — This  is  only  ordered  in  small  quan- 
tities (20  to  30  minims  in  8 fluid  ounces).  Mix  the 
nitrite  with  ten  times  its  volume  of  alcohol  and  add 
the  solution  to  powdered  tragacanth  (2  grains  for 
each  fluid  ounce  of  emulsion)  contained  in  a dry 
bottle  of  known  volume;  shake  lightly;  then  add 
2 ounces  or  so  of  water  and  shake  vigorously;  finally, 
add  the  remaining  water  to  volume  in  small  quantities 
at  a time,  shaking  after  each  addition. 

Balsam  of  Peru. — Use  the  dry  gum  method,  as  for 
a fixed  oil  (p.  71). 

Balsam  of  Tolu. — Dissolve  in  alcohol  and  treat  as 
tincture  of  Tolu  (p.  53),  or  substitute  for  the  balsam 
a corresponding  quantity  of  the  tincture. 
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Camphor. — Dissolve  in  about  three  times  its  weight 
of  alcohol  and  treat  the  solution  as  a resinous  tincture 
(p.  51),  using  well-diluted  mucilage  of  acacia. 

Copaiba. — Use  the  wet  gum  method,  as  for  volatile 
oils.  (See  also  p.  79.) 

Creosote. — Use  powdered  hard  soap  (p.  78)  or 
tincture  of  quillaia  (p.  82). 

Ether. — Treat  as  described  for  amyl  nitrite,  but 
omit  the  alcohol. 

Fats  —Lard. — Melt  and  use  egg  yolk  if  for  internal 
use,  employing  a warm  mortar  and  diluting  with 
warm  water. 

If  for  external  use,  triturate  with  1 drachm  of 
powdered  hard  soap  for  each  4 drachms  of  lard, 
using  a warm  mortar,  and  gradually  dilute  with 
warm  water. 

Coco-nut  oil. — Use  powdered  hard  soap  as  just 
described  for  lard. 

Oil  of  theobroma. — Use  soap  and  tragacanth  if  for 
external  use.  Dissolve  the  soap  (40  grains  per  ounce 
of  oil)  in  five  times  its  weight  of  warm  water,  and 
add  the  solution  to  the  melted  oil  in  a warm  bottle 
of  known  volume  and  shake  well;  add  2 grains  of 
tragacanth  for  each  fluid  ounce  of  emulsion  and 
again  shake;  finally,  adjust  to  volume,  adding  the 
remaining  water  in  small  quantities  and  shaking 
after  each  addition . (See  also  Emulsio  Theobromatis, 
p.  141,) 

If  the  emulsion  is  for  internal  use,  substitute 
1 ounce  of  acacia  for  the  soap  and  make  into  a 
mucilage,  then  proceed  as  before. 

Liquid  extract  of  male  fern  (oleoresin  of  aspidium). — 

(i.)  Add  it  to  its  own  weight  of  acacia  and  triturate 
thoroughly ; then  add  water,  very  gradually  and  with 
constant  trituration.  Take  care  that  no  trace  of 
extract  (such  as  a smear  of  it  on  the  side  of  the  pestle 
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or  mortar)  comes  into  contact  with  the  water  unless 
it  is  intimately  mixed  with  gum;  if  it  does,  the  emul- 
sion will  contain  unsightly  black  particles. 

(ii.)  If  tincture  of  quillaia  is  mentioned  in  the 
prescription,  use  this  to  produce  the  emulsion.  When 
no  definite  quantity  is  ordered,  use  1 fluid  drachm 
for  each  fluid  drachm  of  extract,  following  the  general 
method  given  on  p.  82. 

Menthol. — Dissolve  in  olive  oil  (2  fluid  drachms 
for  each  4 fluid  ounces  of  emulsion)  and  make  an 
emulsion  by  the  dry  gum  method  (p.  71)  as  for 
volatile  oils. 

Oleoresin  of  aspidium. — See  liquid  extract  of  male 
fern. 

Paraffins  (Petrolata) — Liquid  paraffin  ( liquid  pe- 
trolatum).— Prepare  by  the  dry  gum  method  for 
volatile  oils  (p.  72).  Note  that  liquid  paraffin  is  a 
mineral  oil  and  contains  no  free  acid,  consequently 
it  can  never  be  emulsified  by  alkalis. 

Soft  paraffin  ( soft  petrolatum). — Use  the  white 
variety  unless  the  yellow  be  ordered.  Triturate  with 
its  own  weight  of  acacia  and  then  add  twice  its  weight 
of  wnter  gradually;  continue  to  triturate  until  the 
primary  emulsion  is  entirely  free  from  lumps,  then 
dilpte,  adding  the  remaining  water  gradually  with 
constant  trituration. 

Paraldehyde. — This  is  soluble  1 in  10  in  water,  and 
need  only  be  emulsified  if  present  in  excess  of  its 
solubility.  Treat  as  described  for  amyl  nitrite,  but 
omit  the  alcohol. 

Sandalwood  Oil. — An  ordinary  volatile  oil;  use  the 
wet  or  dry  gum  method  (pp.  71,  74,  and  80). 

Salol. — If  with  other  insoluble  substances,  treat  as 
described  on  p.  61 . If  alone  or  with  soluble  substances 
or  liquids,  dissolve  in  olive  oil  in  a dish  on  a water- 
bath,  and  then  emulsify  the  olive  oil  by  the  wet  gum 
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method  for  volatile  oils  (p.  75).  To  the  diluted 
emulsion  add  any  liquids  ordered,  diluted,  or  any 
solids,  previously  dissolved.  The  quantity  of  olive 
oil  to  use  is  2 fluid  drachms  for  each  4 fluid  ounces  of 
emulsion. 

Thymol. — Treat  as  described  for  menthol. 

Waxes — Beeswax  (m.p.  64°  C.). — Use  the  white 
variety.  Melt  the  wax  and  pour  on  to  an  equal 
weight  of  acacia  contained  in  a hot  mortar  (heated  to 
about  70°  by  standing  in  a water-bath) ; gradually 
add  twice  the  amount  of  hot  water  as  of  acacia  used, 
with  constant  trituration;  continue  to  triturate  until 
the  primary  emulsion  is  fully  formed,  and  finally  add 
the  remainder  of  the  water,  also  hot. 

If  it  can  be  conveniently  arranged  it  is  advisable  to 
keep  the  mortar  in  the  water-bath  throughout  the 
operation,  the  water  in  the  bath  being  maintained 
at  boiling  point. 

Spermaceti. — Treat  as  just  described  for  beeswax. 

Wool  fat. — This  may  be  treated  as  just  described 
for  beeswax,  or  more  conveniently  by  using  hard  soap, 
as  described  for  lard  (p.  86). 


CHAPTER  VI 

PERCENTAGE  SOLUTIONS 


In  pharmacy  a percentage  solution  may  be  either 
volume  in  volume  (in  the  case  of  a liquid  dissolved 
in  a liquid)  or  weight  in  volume  (in  the  case  of  a solid 
dissolved  in  a liquid). 

A i per  cent,  solution  of  oil  of  rosemary  in  alcohol 
consists  of  i mil  or  c.c.  of  oil  in  sufficient  alcohol  to 
produce  ioo  mils  or  c.c.  of  solution;  or  i minim  of  oil 
in  ioo  minims  of  solution;  or  i pint  of  oil  in  ioo  pints 
of  solution,  and  so  on. 

In  the  case  of  dissolved  solids,  a i per  cent,  weight 
in  volume  (w/v)  solution  consist  of  i gramme  of  solid 
in  sufficient  solvent  to  produce  ioo  mils  or  c.c.  of 
solution.  But  a i per  cent,  solution  is  not  i grain 
of  solid  in  ioo  minims  of  solution.  In  the  Metric 
System  of  weights  and  measures  i mil  is  the  volume 
of  i gramme  of  water  at  40  C.  But  the  volume  of  a 
grain  of  water  is  not  1 minim,  because  1 Imperial 
ounce  avoirdupois  (=437-5  grains)  measures  1 fluid 
ounce  (=480  minims).  Therefore  the  volume  of 

1 grain  of  water  is  ° —1-097  minims;  100  grains 

437*5  ' 

of  water  measure  109-7  minims,  which  the  British 
Pharmacopoeia  permits  us  to  consider  no  minims 
for  practical  purposes. 

A 1 per  cent,  (w/v)  solution  in  the  Imperial  System, 
therefore,  is  1 grain  of  solid  in  sufficient  solvent  to 
prodiice  no  minims  of  solution. 

Since  it  is  the  practice  in  English-speaking  countries 
to  measure  liquid  medicines,  not  to  weigh  them,  we 
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always  use  the  weight  in  volume  method  of  calculating 
percentages.  Thus  a 5 per  cent,  solution  of  phenol  in 
water  would  be  5 grammes  in  100  mils  of  aqueous 
solution  or  5 grains  in  1 10  minims  of  aqueous  solution ; 
a 5 per  cent,  solution  of  phenol  in  olive  oil  (lighter 
than  water)  would  contain  5 grammes  of  phenol  in 
100  mils  of  olive  oil  solution  or  5 grains  in  no  minims; 
a 5 per  cent,  solution  of  phenol  in  glycerin  (heavier 
than  water)  would  contain  5 grammes  of  phenol  in 
100  mils  of  glycerin  solution  or  5 grains  in  1 10  minims. 
It  is  not  necessary  to  take  into  account  the  specific 
gravity  of  the  solvent. 

When  it  is  required  to  calculate  what  weight  of 
solid  substance  will  be  required  for  a certain  volume 
of  a solution  in  the  Imperial  System,  two  methods 
are  available,  each  of  which  has  special  advantages 
in  particular  cases.  These  methods  may  be  illustrated 
by  the  following  examples : 

(i.)  It  Sol.  cupri  sulph.  . . . . o-i  percent. 

Mitte  §iv. 

1 st  Method’,  o-i  per  cent.=o-i  grain  in  no  minims 
=1  grain  in  1,100  minims. 

giv. =1,920  minims,  .-.  weigh  2 grains  of  copper 
sulphate  and  dissolve  in  sufficient  water  to  produce 
2,200  minims  (==§iv.,  3iv->  hj_xl.)  and  send  §iv.  of  this 
solution. 

2 nd  Method : It  is  useful  to  remember  that  a 1 per 
cent,  solution  contains  4-375  grains  per  cent,  of  solid 
in  §i.  of  solution.  §iv.  of  a 1 per  cent,  solution  will 
therefore  contain  4X4*375=17 *5  grains.  §iv.  of  a 
o-i  per  cent,  solution  will  contain  1-75  grains.  Dis- 
solve 2 grains  in  §i.  of  water  and  take  3vii* = 1 *75 
grains,  which  dilute  to  §iv. 

(ii.)  It  Hyd.  perchl.  . . ^ per  cent. 

Aquam  . . . . ad  §viii. 

1 st  Method : ^ per  cent. =&-  grain  in  no  minims 
or  1 grain  in  16 X 110=1,760  minims. 
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5viii.=48oX  8=3,840  minims,  .-.  dissolve  3 grains 
in  5,280  minims  = 5xi.  and  send  §viii.  of  this. 

2 nd  Method : gviii.  of  a 1 per  cent,  solution  contains 
8 X 4'375=35  grains.  But  this  is  16  times  too  strong. 
.Therefore  take  }f=21$r  grains  by  dissolving  3 grains 
in  pxlviii.  and  taking  3xxxv.  of  the  solution,  which 
dilute  to  gviii. 


It  sometimes  happens  that  the  strength  of  a solu- 
tion is  given  as  1 part  in  so  many  parts  of  solution. 
In  such  cases  the  calculation  is  usually  best  made 
according  to  the  first  of  the  two  methods  just  de- 
scribed. For  example: 

R Glycerin  3!. 

Sol.  acid,  carbol.  (1  in  20)  . . 3vii. 

Ft.  applicatio. 

A 1 in  20  solution  is  1 grain  in  22  minims,  not  1 grain 
m 20  minims.  The  quantity  of  solution  required 
is  3vii.  The  most  convenient  method  is  to  make 
440  minims  of  aqueous  solution  containing  20  grains 
of  phenol  and  to  discard  20  minims.  The  3i.  of 
glycerin  is  then  added  to  the  420  minims  of  solution. 


In  the  United  States  the  same  principle  of  weight 
in  volume  percentage  solutions  is  used,  but  owing 
to  the  fact  that  the  fluid  ounce  (480  minims)  is  derived 
from  W ine  Measure,  the  fluid  ounce  of  water  weighs 
not  437*5  grains,  but  455  grains.  Consequently, 

1 grain  of  water  measures  — — =1-0549  minims ] 

455 


100  grains  of  water  measure  105-5  minims  (approx.), 
therefore  a 1 per  cent,  w/v  solution  is  1 grain  of  solid 
in  105-5  minims  of  solution. 

Calculating  by  the  second  of  the  two  methods 
described  above,  a 1 per  cent,  solution  contains 
4 '55  grains  in  1 fluid  ounce  of  solution,'  a 5 per  cent. 


92 


AIDS  TO  DISPENSING 


solution  contains  4-55X5  grains  in  1 fluid  ounce,  and 
so  on. 

Percentage  solutions  in  the  Metric  System  in 
America  are,  of  course,  precisely  the  same  as  in 
Britain  and  the  Dominions : a 1 per  cent,  w/v  solution 
contains  1 gramme  of  solid  in  100  c.c.  of  solution,  and 
so  on. 


CHAPTER  VII 


HYPODERMIC  INJECTIONS— INJECTIONES 
HYPODERMICS 

Hypodermic  injections  are  solutions  intended  for 
injection  beneath  the  skin  by  means  of  a hypodermic 
syringe  and  needle.  They  must  always  be  sent  in  a 
sterile  condition  in  order  to  avoid  the  decomposition 
of  the  medicament  that  might  be  caused  by  the 
presence  of  micro-organisms,  and  the  untoward 
effects  that  might  be  produced  by  injecting  into  the 
blood  stream  a solution  containing  the  products  of 
the  metabolism  of  such  organisms.  For  a full  account 
of  the  important  subject  of  sterilisation  the  student 
should  consult  a textbook  on  pharmacy,  but  the 
usual  methods  adopted  in  dispensing  sterile  hypo- 
dermic injections  may  be  given  here. 

The  injections  usually  consist  of  solutions  of  sub- 
stances in  distilled  water.  The  strength  may  be 
given  in  the  form  of  a percentage,  in  which  case  a 
weight  in  volume  percentage  solution  is  sent,  or  it 
may  be  given  as  so  much  of  the  active  substance  per 
dose.  If  the  prescriber  has  adopted  the  latter  method, 
and  not  indicated  the  volume  of  the  liquid  that  shall 
contain  each  dose  of  the  medicament,  the  strength 
of  the  solution  is  arranged  so  that  the  volume  of  each 
dose  is  not  less  than  5 minims  and  not  more  than 
1 o minims.  Less  than  5 minims  is  difficult  to  measure, 
while  more  than  10  minims  is  apt  to  cause  dis- 
comfort owing  to  the  distension  of  the  tissues. 

The  first  step  in  preparing  the  injection  is  to  sterilise 
a quantity  of  water  that  will  suffice  not  only  to  make 
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the  injection,  but  also  to  rinse  out  all  the  apparatus 
that  is  going  to  be  used,  including  the  bottle  and  the 
stopper,  the  measures,  funnel,  stirring  rod,  etc.  The 
water  is  boiled  in  a flask  (preferably  made  of  alkali- 
free  glass),  the  neck  of  which  is  plugged  to  a depth 
of  an  inch  or  so  with  cotton- wool.  After  boiling  for 
ten  minutes,  the  water  is  allowed  to  cool  in  the  flask 
before  use.  The  function  of  the  cotton-wool  is  to 
prevent  the  entry  of  micro-organisms  while  the 
water  is  becoming  cool. 

A more  effective  method  of  sterilising  the  apparatus 
and  container  is  to  completely  immerse  them  in  a 
dish  of  cold  distilled  water  and  gradually  bring  the 
water  to  the  boil,  maintaining  the  boiling  temperature 
for  at  least  ten  minutes.  Another  method  that  is 
more  effective  than  merely  rinsing  the  apparatus  is  to 
place  a funnel  in  the  mouth  of  the  flask  in  which  the 
distilled  water  is  being  boiled  (plugging  the  gap 
between  the  stem  of  the  funnel  and  the  neck  of  the 
flask  with  cotton- wool),  and  to  arrange  the  apparatus 
in  the  funnel  so  that  it  is  subjected  to  the  steam  that 
issues  from  the  flask  when  the  water  boils.  The 
boiling  should  be  maintained  for  twenty  minutes  or  so. 

After  sterilising  all  the  apparatus,  the  solution  is 
prepared  in  the  measure  and  filtered  into  the  sterile 
container,  which  should  be  glass-stoppered  or  have  a 
rubber  stopper. 

It  will  be  seen  that  there  is  a grave  objection  to 
sending  a hypodermic  injection  in  bulk  in  the  way 
just  described,  because  although  every  precaution 
may  have  been  taken  to  send  a sterile  solution,  yet 
every  time  the  container  is  opened  the  solution  is 
liable  to  contamination  by  micro-organisms.  To 
overcome  this  difficulty  the  practice  arose  of  tying  a 
piece  of  sheet  rubber  across  the  top  of  the  bottle  neck 
in  place  of  a glass  or  rubber  stopper.  A hypodermic 
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needle  can  be  inserted  through  the  rubber  and  a dose 
of  the  injection  drawn  up  into  the  syringe;  when  the 
needle  is  withdrawn,  the  elasticity  of  the  rubber 
practically  seals  up  the  hole  made  by  the  needle  and 
there  is  little  danger  of  contamination.  The  intro- 
duction of  ampoules  has  made  the  sending  of  hypo- 
dermic injections  in  bulk  unnecessary,  and  it  is 
becoming  the  practice  for  prescribes  to  order  the 
injections  in  ampoules  in  preference  to  bulk  quantities 
in  bottles. 

Ampoules — Ampullae. 

Ampoules  are  small  glass  flasks  having  capacities 
from  about  15  minims  to  1 fluid  drachm.  They  are 
made  of  clear  or  amber-coloured  glass,  which  should 
be  free  from  alkali  and  lead.  Each  ampoule  should 
contain  rather  more  of  the  hypodermic  injection 
than  will  suffice  for  one  dose.  Thus,  if  the  dose 
is  10  minims,  each  ampoule  should  contain  about 
15  minims  of  the  solution.  An  excess  is  necessary 
so  that  the  person  who  is  to  administer  the  injection 
can  withdraw  sufficient  from  the  ampoule;  if  it  con- 
tains only  the  exact  dose,  this  is  impossible  because 
the  orifice  of  the  needle  is  not  situated  at  the  point, 
but  at  the  side;  consequently  a few  drops  of  solution 
are  always  left  in  the  ampoule. 

Filling  the  Ampoules. — The  simplest  method  of 
filling  a few  ampoules  at  the  dispensing  counter  is 
by  means  of  a hypodermic  syringe.  The  solution  is 
prepared  in  the  usual  way,  using  sterile  distilled 
water  and  sterile  apparatus.  The  needle  is  removed 
from  a hypodermic  syringe  and  some  of  the  solution 
sucked  into  the  barrel.  The  needle  is  replaced  and 
the  solution  is  ejected  through  the  needle,  this  opera- 
tion being  repeated  once  or  twice.  In  this  way  the 
syringe  and  needle  are  rinsed  with  sterile  liquid.  It 
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is  better  to  rinse  out  with  solution  than  with  sterile 
water,  because  a few  drops  of  water  might  remain 
in  the  syringe  or  the  needle  and  subsequently  dilute 
the  injection.  The  tips  of  the  drawn-out  ends  of  the 
ampoules  to  be  filled  are  then  scratched  with  a file 
and  broken  off.  The  syringe  is  again  filled  with 
injection,  and  after  sterilising  the  exterior  of  the 
needle  by  passing  it  quickly  once  or  twice  through  a 
Bunsen  flame,  a sufficient  quantity  of  the  solution  in 
the  syringe  is  introduced  into  the  open  end  of  the 
ampoule.  The  remaining  ampoules  are  filled  as 
quickly  as  possible  in  the  same  way.  The  ampoules 
are  then  sealed  by  holding  the  open  tip  in  the  Bunsen 
flame  until  the  glass  melts  and  seals  the  hole.  During 
this  procedure  it  is  necessary  to  see  that  none  of  the 
solution  in  the  ampoule  comes  into  contact  with  the 
hot  tip,  or  the  end  of  the  ampoule  will  be  cracked. 

After  filling,  the  additional  precaution  is  observed 
of  again  sterilising  the  ampoules  and  their  contents. 
The  ampoules  are  placed  in  a beaker  of  water  to 
which  sodium  chloride  has  been  added  (to  raise  the 
boiling  point)  and  the  salt  solution  is  boiled  for  about 
half  an  hour.  It  is  useful  to  include  a little  methylene 
blue  in  the  salt  solution  to  serve  as  a test  for  imperfect 
sealing.  If  any  of  the  ampoules  are  seen  to  contain 
a blue  solution  on  cooling,  they  must  be  rejected  and 
fresh  ones  prepared  to  replace  them. 

Labelling  and  Boxing.— Each  ampoule  is  labelled 
with  the  volume  of  the  dose  and  the  amount  of  active 
ingredient  or  ingredients  contained  in  the  dose.  For 
example : 


IO  minims = I Atr°Pine  sulPhate>  rio  gr- 

I Morphine  hydrochloride,  ,1;  gr. 


HYPODERMIC  INJECTIONS  97 

They  are  then  packed  in  special  boxes  having 
divisions  for  each  ampoule.  If  no  special  boxes  are 
available,  they  may  be  sent  out  in  an  ordinary  powder, 
cachet  or  suppository  box,  being  prevented  from 
shaking  about  by  cotton-wool.  Small  files  are  obtain- 
able for  inclusion  in  the  boxes  with  the  ampoules  to 
facilitate  the  breaking  off  of  the  points  before  use. 

Testing  for  Alkali.  When  ampoules  were  first 
introduced  they  were  often  made  with  glass  that 
yielded  alkali  on  heating.  The  result  was  that 
alkaloids  were  precipitated  from  solutions  of  their 
salts,  i he  ampoules  on  the  market  at  present  appear 
to  be  alkali  free,  but  when  a new  stock  is  obtained  it 
is  advisable  to  apply  the  following  test  to  a few  of 
the  ampoules:  Fill  the  ampoules  with  a o-i  per  cent, 
solution  of  narcotine  hydrochloride  and  heat  in 
boiling  salt  solution  for  about  an  hour,  when  no 
precipitate  should  appear.  If  narcotine  hydrochloride 
is  not  available,  a i per  cent,  solution  of  morphine 
hydrochloride  or  of  strychnine  hydrochloride  may  be 
used  instead.  J 

Ampoules  may  be  tested  for  lead  similarly,  using  a 
I’0  Pei  cenF  solution  of  sodium  chloride  in  place  of 
the  alkaloidal  solution,  when  no  precipitate  of  lead 
chloride  should  appear  after  the  ampoules  have  been 
set  aside  to  cool. 

Ampoules  of  amber-coloured  glass  are  used  for 
substances  which  are  liable  to  decompose  under  the 
influence  of  light.  Such  substances  are  salts  of 
apomorphine  and  of  certain  ergot  alkaloids,  but  it 
is  advisable  to  use  amber-glass  ampoules  whenever 
there  is  any  doubt  on  this  point. 


Other  Methods  of  Filling  Ampoules. 

When  a large  number  of  ampoules  have  to  be  filled, 
the  hypodermic  syringe  method  is  very  tedious  and 
numerous  other  methods  have  been  introduced.  The 
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solution  may  be  contained  in  a sterile  burette,  the 
open  end  of  which  is  stoppered  by  a rubber  bung, 
passing  through  which  is  a small  “ filter  candle  ” of 
unglazed  porcelain,  which  admits  air  but  excludes 
micro-organisms.  A hypodermic  needle  is  attached 
to  the  jet  of  the  burette,  and  by  turning  the  tap  a 
measured  quantity  of  solution  can  be  inserted  into 
each  ampoule  via  the  hypodermic  needle.  Another 
method  is  to  place  the  solution  in  a small  “ wash- 
bottle,”  similar  to  the  apparatus  common  in  chemical 
laboratories.  A hypodermic  needle  is  attached  by 
rubber  tubing  to  the  outlet  jet  of  the  bottle,  and  a 
rubber  bulb  is  attached  to  the  other  tube  of  the  bottle. 
By  squeezing  the  bulb  liquid  is  forced  from  the  flask, 
through  the  needle,  into  each  ampoule  in  turn. 

A method  mentioned  in  the  British  Pharmaceutical 
Codex  is  to  cut  off  the  tips  of  the  ampoules,  sterilise 
by  boiling,  and  then  immerse  the  open  ends  in  the 
solution  contained  in  a suitable  beaker.  The  beaker 
is  covered  with  a clock  glass  and  the  liquid  gently 
heated  until  nearly  all  the  air  is  expelled  from  the 
ampoules  (a  stream  of  tiny  bubbles  is  seen  to  escape 
from  the  ends  of  the  ampoules,  and  when  the  stream 
is  seen  to  diminish,  heating  may  be  discontinued). 
On  cooling,  the  solution  is  drawn  into  the  ampoules 
by  the  contraction  of  the  small  amount  of  air  and 
vapour  left  in  it.  When  cold,  the  ampoules  are  sealed 
in  the  usual  way.  The  objections  to  this  method  are 
that  in  careless  hands  the  solution  is  liable  to  become 
concentrated  despite  the  condensing  effect  of  the 
clock  glass,  and  that  it  is  impossible  to  send  an  exact 
quantity  of  injection  in  each  ampoule. 

Normal  Saline  Solution. — This  solution,  known  also 
as  physiological  salt  solution,  isotonic  salt  solution 
and  liquor  sodii  chloridi,  B.P.C.,  is  a solution  containing 
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o*9i  per  cent,  of  sodium  chloride  in  sterilised  dis- 
tilled water.  It  is  isotonic  with  the  blood  serum  and 
employed  for  subcutaneous,  intravenous  or  rectal 
injection  for  many  purposes,  being  used  at  a tempera- 
ture of  about  40°.  It  is  also  used  as  a vehicle  for 
hypodermic  injections  of  various  substances. 

The  solution  is  prepared  in  a sterile  condition 
exactly  as  described  for  ordinary  hypodermic  in- 
jections, using  distilled  water,  previously  boiled  and 
cooled,  and  sterile  apparatus.  It  may  be  dispensed  in 
sterile,  glass-stoppered  bottles  or  in  special  ampoules. 
The  ampoules  for  saline  solution  are  obtainable  in 
capacities  from  20  to  500  c.c. 


CHAPTER  VIII 

INCOMPATIBLES 

Incompatibles  are  substances  which  have  opposite 
medicinal  properties,  or  substances  which,  when  mixed 
together,  react  chemically  to  produce  other  substances. 

Incompatibility  is  usually  considered  under  the 
three  headings:  (i)  Therapeutical,  (2)  Pharmaceutical, 
(3)  Chemical. 

1.  Therapeutical  Incompatibility. — As  an  example 
of  this,  the  ordering  together  of  strychnine  and  eserine 
may  be  quoted.  These  substances  have  opposite 
pharmacological  action.  This  form  of  incompatibility 
should  be  guarded  against  by  the  physician,  and  does 

not  concern  the  pharmacist. 

2.  Pharmaceutical  Incompatibility . — This  is  exem- 
plified by  such  cases  as  prescriptions  containing  oil 
and  water,  solids  that  liquefy  when  mixed  together, 
or  water  and  resinous  tinctures.  It  will  be  seen  that 
the  art  of  dispensing  is  largely  concerned  with  dealing 
with  cases  of  pharmaceutical  incompatibility,  and 
numerous  examples  have  been  given  in  the  preceding 
pages. 

3.  Chemical  Incompatibility — It  is  this  form  of 
incompatibility  that  gives  the  pharmacist  consider- 
able trouble  at  times,  and  the  remainder  of  this  chapter 
is  devoted  to  the  methods  of  dealing  with  some 
typical  instances  of  it. 

Chemical  Incompatibility. 

By  this  is  meant  the  bringing  together  of  substances 
that  react  chemically  to  produce  other  substances. 
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It  should  not  be  thought  that  such  interactions  are 
always  unintended  by  prescribers;  the  ordering 
together  of  tartaric  acid  and  potassium  bicarbonate 
is  a case  where  it  may  be  intended  that  the  medicine 
shall  be  sent  charged  with  carbon  dioxide.  Another 
case  of  intentional  incompatibility  is  seen  in  the  case  of 
compound  mixture  of  iron,  in  which  ferrous  carbonate 
is  neshly  precipitated  from  solution  of  potassium 
carbonate  by  the  addition  of  ferrous  sulphate. 

When  confronted  by  an  example  of  chemical  incom- 
patibility, the  dispenser  should  ask  himself:  Is  the 
incompatibility  intentional  or  not  ? Is  it  likely  to 
prove  dangerous  to  the  patient  ? 

According  to  the  answers  to  these  questions  so  the 
dispenser  must  decide  upon  the  action  to  take.  If 
he  is  quite  sure  that  the  incompatibility  is  due  to  an 
oversight,  he  should  make  every  effort  to  communicate 
with  the  prescriber.  \\  hen  this  is  impossible,  he  must 
adopt  one  of  the  following  courses : 

The  dispenser  must  not  dispense  the  prescription 
if  it  would  probably  endanger  the  life  or  the  health  of 
the  patient. 

2.  If  there  is  no  danger  to  the  patient,  the  dispenser 
must  prepare  the  prescription  as  written,  adopting  a 
method  that  will  give  as  good  a result  as  can  be 
obtained  under  the  particular  circumstances. 

The  following  examples  of  chemical  incompatibility 
are  given  under  the  headings  of  substances  that  are 
most  often  involved.  The  method  of  treatment  of 
a particular  substance  will  be  most  quickly  found  by 
reference  to  the  index.  The  incompatibilities  men- 
tioned are  those  that  usually  occur  in  mixtures;  those 
that  occur  commonly  in  other  types  of  preparations 
are  dealt  with  in  the  sections  that  treat  of  those 
preparations. 
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Acids  and  Alkalis. 

Ammonium  carbonate  with  vinegar  of  squill,  oxymel 
of  squill,  or  syrup  of  squill.- — The  squill  preparations 
contain  acetic  acid,  which  will  react  with  the  am- 
monium carbonate.  Add  the  acid  preparation  to  a 
solution  of  the  ammonium  carbonate  and  allow  to 
stand  in  a measure,  with  occasional  stirring,  until  all 
reaction  has  ceased,  then  adjust  to  volume  and  place 
in  the  bottle. 

Potassium  or  sodium  carbonates  or  bicarbonates  with 
citric  or  tartaric  acids.- — -When  there  is  reason  to  believe 
that  this  type  of  incompatibility  has  not  been  fore- 
seen, the  reaction  can  be  hastened  by  the  use  of  hot 
water,  but  this  should  not  be  used  when  it  is  thought 
that  the  reaction  may  be  intentional.  The  mixture 
should  be  allowed  to  stand  in  a measure,  with  occa- 
sional stirring  until  the  reaction  is  over. 

Diluted  mineral  acids  with  salts  of  weaker  acids. — 
It  sometimes  happens  that  diluted  hydrochloric  or 
other  mineral  acid  is  ordered  with  an  acetate  or  other 
salt  of  a weak  acid.  Provided  there  is  no  precipita- 
tion, nothing  need  be  done  but  mix  the  solutions. 
For  an  example  of  a precipitated  acid  see  under  sodium 
salicylate. 

Alkaloids. 

The  official  salts  of  alkaloids,  with  the  exception 
of  quinine  sulphate  and  pelletierine  tannate,  are 
readily  soluble  in  water,  but  the  free  alkaloids  are 
only  sparingly  soluble.  The  solubilities  of  the 
following  common  alkaloids  should  be  committed  to 
memory : 

Atropine,  i in  500.  Morphine,  1 in  1,000. 

Caffeine,  1 in  80.  Strychnine,  1 in  7,000 

Codeine,  1 in  80. 
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Alkaloidal  salts  with  alkalis. — The  free  alkaloid  will 
be  precipitated  unless  there  is  sufficient  water  present 
to  keep  it  in  solution.  Dissolve  the  alkaloidal  salt 
and  add  mucilage  to  the  solution;  dissolve  the  alkali 
and  add  this  solution  to  the  alkaloidal  salt  solution, 
stirring  gently. 

It  must  be  remembered  that  the  alkaloidal  salt  may 
not  be  ordered  as  such,  but  in  the  form  of  a galenical 
preparation — e.g.,  tincture  of  nux  vomica;  further,  the 
presence  of  alkali  may  not  be  obvious.  Cases  are 
given  below,  but  it  may  be  remarked  here  that  when 
a relatively  large  quantity  of  a potent  free  alkaloid 
is  liable  to  be  precipitated,  it  is  advisable  not  to 
dispense  the  medicine. 

Solution  of  strychnine  hydrochloride  with  arsenical 
solution  ( solution  of  potassium  arsenite). — Arsenical 
solution  contains  excess  of  potassium  carbonate,  or 
at  any  rate  is  alkaline  through  hydrolysis  of  the 
potassium  meta-arsenite.  Consequently,  in  this  case 
free  strychnine  may  be  precipitated.  A calculation 
should  be  made  to  see  whether  this  is  probable.  If 
so,  one  of  the  following  methods  which  have  been 
suggested  by  various  writers  should  be  adopted : 

(i.)  Substitute  an  equivalent  quantity  of  hydro- 
chloric solution  of  arsenic  B.P.  (solution  of  arsenious 
acid,  U.S.P.)  for  the  arsenical  solution. 

(ii.)  Neutralise  the  alkali  in  the  arsenical  solution 
by  the  addition  of  sufficient  diluted  hydrochloric 
acid. 

Alkaloidal  salts  with  sodium  arsenate. — Sodium 
arsenate  is  hydrolysed  in  solution  and  has  an  alkaline 
reaction.  Treat  as  if  it  were  an  alkali. 

Alkaloidal  salts  with  borax. — Borax  is  hydrolysed 
in  solution,  and  has  an  alkaline  reaction  (p.  81). 
Treat  as  if  it  were  an  alkali. 
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Alkaloidal  salts  with  carbonates. — Carbonates  are 
hydrolysed  in  solution,  and  have  an  alkaline  reaction. 
Treat  as  for  alkalis. 

Alkaloidal  salts  with  iodides. — The  iodides  of  alka- 
loids are  nearly  all  insoluble  and  may  be  precipitated. 
Double  iodides,  composed  of  the  iodide  of  a heavy 
metal — e.g.  mercuric  iodide — and  the  iodide  of  an 
alkali  metal — e.g.,  potassium  iodide — precipitate  the 
iodides  of  nearly  all  alkaloids. 

When  mercuric  chloride  is  ordered  with  potassium 
odide,  a precipitate  of  red  mercuric  iodide  is  formed 
which  dissolves  in  excess  to  form  potassium  mercuric 
iodide  (Mayer’s  reagent),  and  this  will  precipitate  the 
iodides  of  most  alkaloids.  If  an  alkaloidal  salt  be 
ordered  with  mercuric  chloride  and  potassium  iodide, 
add  mucilage  to  a solution  of  the  alkaloidal  salt,  and 
then  add  a solution  of  the  other  substances.  The 
iodides  of  alkaloids  are  less  toxic  than  either  the  free 
alkaloids  or  their  salts. 

Alkaloidal  salts  with  tannin. — The  tannates  of  the 
alkaloids  are  insoluble.  Most  infusions  and  decoc- 
tions contain  tannin,  and  therefore  precipitate  the 
tannates  of  alkaloids.  When  an  alkaloidal  salt  is 
ordered  with  an  infusion,  dissolve  it  in  a small  quantity 
of  water,  add  mucilage,  and  then  add  some  of  the 
infusion,  stirring. 

Tannic  acid,  of  course,  acts  similarly;  it  should  be 
dissolved,  and  added  to  the  solution  of  the  alkaloidal 
salt  containing  mucilage. 

Quinine  is  so  commonly  ordered  and  is  such  a 
common  cause  of  incompatibility  that  it  is  dealt  with 
separately  (p.  107). 
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Iron  Salts. 

Solution  of  ferric  chloride  with  solution  of  ammonium 
acetate.  A precipitate  is  obtained  of  basic  ferric 
acetate  on  keeping,  but  at  first  the  mixture  may  only 
acquire  a red  colour.  Dispense  with  a “ Shake  the 
Bottle  ” label. 

Solution  of  ferric  chloride  with  potassium  iodide. — 
I he  colour  of  the  mixture  changes  to  dark  brown,  and 
eventually  crystals  of  iodine  are  deposited : 

2FeCl3  +2KI=2FeCl2  +2KCI  +Ia. 

This  mixture  should  not  be  dispensed. 

Solution  of  ferric  chloride  with  sodium  bicarbonate. — 
As  the  ferric  chloride  solution  contains  free  acid,  the 
first  result  is  a brisk  effervescence,  and  this  reaction 
may  be  hastened  by  adding  warm  water.  If  the 
sodium  bicarbonate  is  in  excess,  a precipitate  of  ferric 
carbonate  is  formed.  The  prescription  only  needs  a 
“ Shake  the  Bottle  ” label. 

Solution  of  ferric  chloride  with  syrup  of  ferrous 
iodide.  Free  iodine  is  liberated.  The  mixture  should 
not  be  dispensed. 

Syrup  of  ferrous  iodide  with  syrup  of  phosphate  of 
iron  with  quinine  and  strychnine. — The  iodides  of  the 
alkaloids  are  precipitated.  If  the  syrups  are  diluted 
with  much  water,  mucilage  should  be  added  to  one 
of  them,  and  the  mixture  dispensed  with  a “ Shake 
the  Bottle  ” label. 

Ferrous  sulphate  or  other  soluble  iron  salts  with  alkali 
carbonates  or  bicarbonates  or  hydroxides . — Ferrous 
carbonate  or  hydroxide  is  precipitated  as  the  case 
may  be.  Mucilage  should  be  added  to  the  alkaline 
solution,  and  then  a solution  of  the  iron  salt  added, 
stirring  gently. 
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Mercury  Salts. 

Mercuric  chloride  solution  with  arsenical  solution. — 
The  potassium  carbonate  causes  the  precipitation  of 
a basic  chloride  of  mercury  which  is  less  toxic  than 
mercuric  chloride  solution.  Dispense  with  a “ Shake 
the  Bottle  ” label. 

Mercuric  chloride  solution  with  solution  of  arsenious 
and  mercuric  iodides. — The  solution  of  arsenious  and 
mercuric  iodides  contains  free  hydriodic  acid : 

2AsI3  +3H20^=^=As203  +6HI. 

The  hydriodic  acid  precipitates  red  mercuric  iodide. 
The  precipitation  can  be  retarded  by  including  muci- 
lage of  acacia  in  the  mixture,  but  it  can  be  prevented 
entirely  by  adding  a grain  or  so  of  potassium  iodide, 
and  this  is  the  best  course  to  adopt. 

Mercuric  chloride  solution  with  aromatic  spirit  of 
ammonia. — The  ammonia  in  the  spirit  causes  the  pre- 
cipitation of  ammoniated  mercury  (mercuric  chlora- 
mide  or  <f  white  precipitate  ’’) : 

HgCl2  + 2NH3=NH2HgCl  + NH4C1. 

Ammoniated  mercury  is  less  toxic  than  mercuric 
chloride,  and  the  prescription  may  be  dispensed, 
mucilage  being  included  and  a “ Shake  the  Bottle  ” 
label  used. 

Mercuric  chloride  solution  with  potassium  iodide  and 
an  alkaloid. — See  under  alkaloids  (p.  104). 

Mercurous  iodide  and  potassium  iodide. — A black 
precipitate  of  finely  divided  mercury  is  produced: 

2HgI — >¥Lg  +HgI2. 

The  mercuric  iodide  is  kept  in  solution  by  the 
potassium  iodide,  but  as  a whole  the  prescription  is 
dangerous,  and  should  not  be  dispensed. 
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Quinine. 

This  alkaloid  is  commonly  ordered  as  its  sulphate, 
together  with  a diluted  acid  to  dissolve  it  (see  p.  62). 
The  hydrochloride  and  acid  hydrochloride  of  quinine 
are  soluble  salts,  but  most  of  the  remarks  made  below 
with  regard  to  the  sulphate  apply  to  these  as  well. 

Quinine  sulphate  with  solution  of  ammonium 
acetate. — A bulky  precipitate  of  quinine  alkaloid  is 
obtained,  which,  if  the  solutions  are  mixed  diluted, 
may  be  so  thick  that  the  mixture  cannot  be  introduced 
into  the  bottle,  or  when  once  in  cannot  be  poured  out 
again.  The  best  procedure  is  to  place  the  quinine 
solution  in  a mortar,  not  too  much  diluted,  and  add 
mucilage  of  acacia,  then  to  add  the  undiluted  solution 
of  ammonium  acetate  gradually  with  constant  tritura- 
tion. Use  a “ Shake  the  Bottle  ” label. 

Quinine  sulphate  with  mercuric  chloride  and  potassium 
iodide. — See  under  alkaloids  (p.  104). 

Quinine  sulphate  with  potassium  iodide  and  diluted 
sulphuric  acid. — When  the  quantities  of  these  sub- 
stances are  small  compared  with  the  volume  of  water 
present,  little  action  is  observed  when  the  mixture  is 
dispensed,  but  on  keeping  a precipitate  of  quinine 
iodide  gradually  forms,  which  becomes  converted  into 
red  crystals  of  quinine  iodosulphate  (sometimes  called 
herapathite).  This  effect  takes  place  more  quickly 
the  more  concentrated  the  solution.  It  is  not  danger- 
ous, and  the  prescription  may  be  dispensed,  preferably 
including  mucilage,  and  certainly  with  a " Shake  the 
Bottle  ” label. 

Quinine  sulphate  with  sodium  salicylate  and  an 
acid. — The  dissolved  quinine  sulphate  reacts  with 
the  salicylate  to  produce  a bulky  precipitate  of 
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quinine  salicylate;  the  acid  causes  the  precipitation 
of  salicylic  acid  from  the  sodium  salicylate.  The 
best  procedure  is  to  triturate  the  sodium  salicylate 
with  mucilage  of  acacia  in  a mortar  and  add  the 
quinine  sulphate,  previously  dissolved  in  the  diluted 
acid,  then  add  the  remaining  water  gradually. 

If  no  definite  quantity  of  acid  be  ordered,  but 
merely  “ a sufficient  quantity,”  it  may  well  be 
omitted  altogether,  and  the  two  salts  triturated  with 
mucilage  in  a mortar. 

Quinine  sulphate  with  an  acid  and  an  infusion. — 
See  under  alkaloids. 

Iron  and  quinine  citrate  with  an  alkali. — Alkali 
carbonates  or  bicarbonates  and  ammonium  hydroxide 
(e.g.,  in  aromatic  spirit  of  ammonia)  do  not  precipi- 
tate iron  from  scale  compounds,  but  they  do  pre- 
cipitate alkaloids  when  these  are  constituents  of 
scale  compounds.  In  the  case  of  iron  and  quinine 
citrate,  free  quinine  alkaloid  is  precipitated.  Dis- 
solve the  iron  and  quinine  citrate  in  water  and  add 
mucilage  to  the  solution ; dilute  the  alkali,  or  dissolve 
it,  and  add  it  to  the  iron  and  quinine  citrate  solution 
with  gentle  stirring.  Set  aside  until  any  effervescence 
(iron  and  quinine  citrate  contains  excess  of  citric 
acid)  has  ceased,  and  then  adjust  to  volume.  Use 
a “ Shake  the  Bottle  ” label. 

Iron  and  quinine  citrate  with  potassium  citrate. — A 
slow  separation  of  quinine  citrate  is  apt  to  occur  on 
keeping,  probably  owing  to  the  presence  of  two  salts 
with  a common  ion.  Strong  solutions  of  the  two 
substances  should  be  made,  and  mucilage  added  to 
one  before  mixing.  Use  a " Shake  the  Bottle  ” label. 
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Sodium  Bicarbonate. 

Sodium  bicarbonate  with  solution  of  ferric  chloride. — 
See  under  iron  salts. 

Sodium  bicarbonate  with  sodium  salicylate. — A 
mixture  containing  these  substances  slowly  darkens 
in  colour.  This  is  due  to  the  presence  of  traces  of 
sodium  sesquicarbonate  in  the  sodium  bicarbonate. 
The  darkening  may  be  prevented  by  the  addition  of 
i grain  of  sodium  hydrogen  sulphite,  sodium  sulphite 
or  sodium  hyposulphite  to  each  fluid  ounce  of  the 
mixture,  but  the  prescriber’s  permission  must  be 
obtained. 

Sodium  bicarbonate  with  strontium  bromide. — A 
precipitate  of  strontium  carbonate  is  obtained. 
Dispense  with  a “ Shake  the  Bottle  ” label. 

Sodium  Salicylate. 

Sodium  salicylate  with  caffeine  citrate. — Caffeine 
citrate  is  dissociated  in  water  with  formation  of 
caffeine  alkaloid  and  free  citric  acid.  There  is  usually 
sufficient  water  present  in  these  mixtures  to  keep  the 
caffeine  in  solution,  but  the  citric  acid  precipitates 
salicylic  acid  from  the  salicylate.  This  can  be  over- 
come by  using  caffeine  instead  of  caffeine  citrate. 
Half  the  weight  of  caffeine  should  be  used,  as  caffeine 
citrate  is  made  from  equal  weights  of  the  alkaloid 
and  citric  acid. 

Sodium  salicylate  with  diluted  hydrochloric  or  other 
acid— -Salicylic  acid  is  precipitated  in  the  form  of 
needle-like  crystals.  The  salicylate  should  be  tri- 
turated with  mucilage  in  a mortar  and  the  acid 
added,  the  resulting  precipitate  being  triturated  into 
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a paste  to  which  the  water  is  added  gradually.  Use 
a “ Shake  the  Bottle  ” label. 

Sodium  salicylate  with  spirit  of  nitrous  ether  .—See 
under  spirit  of  nitrous  ether. 

Spirit  of  Nitrous  Ether. 

The  incompatibilities  to  which  this  spirit  gives  rise 
are  nearly  always  due  to  the  fact  that  the  ethyl 
nitrite  becomes  hydrolysed  on  keeping,  with  the 
result  that  the  spirit  contains  free  nitrous  acid.  (It 
also  contains  acetic  acid  owing  to  oxidation  of  traces 
of  aldehyde.)  In  most  cases  the  incompatibility  can 
be  mitigated  by  neutralising  the  acids  in  the  spirit 
before  adding  it  to  the  other  ingredients.  The  best 
way  to  do  this  is  to  place  in  a measure  a small  quan- 
tity of  potassium  bicarbonate  (which  is  insoluble  in 
alcohol),  and  add  to  it  somewhat  more  spirit  than  is 
actually  required.  The  amount  required  for  the 
mixture  is  then  decanted. 

Spirit  of  nitrous  ether  with  phenazone. — A green 
colour  is  produced  owing  to  the  nitrous  acid  in  the 
spirit  forming  iso-nitrosophenazone.  A colourless 
mixture  can  be  obtained  by  neutralising  the  spirit, 
but  the  green  colour  reappears  on  keeping. 

Spirit  of  nitrous  ether  with  potassium  iodide. — The 
nitrous  acid  of  the  spirit  liberates  iodine  from  the 
iodide.  If  the  spirit  is  neutralised  this  effect  is  not 
produced  immediately,  but  it  must  be  remembered 
that  in  aqueous  solution  more  of  the  ethyl  nitrite 
will  be  hydrolysed  and  more  nitrous  acid  produced. 
For  this  reason  it  is  advisable  not  to  dispense  this 
mixture,  as  the  free  iodine  is  dangerous.  If  the 
mixture  also  contains  alkali,  however,  it  may  b§ 
safely  dispensed. 
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Spirit  of  nitrous  ether  and  sodium  salicylate. — The 
tree  acid  of  the  spirit  causes  this  mixture  to  acquire 
a red  colour  owing  to  the  formation  of  a diazo  com- 
pound. I his  effect  is  retarded,  but  not  prevented, 
by  neutralising  the  spirit.  The  mixture  may  be 
dispensed  without  danger  to  the  patient. 

Syrup  of  Ferrous  Iodide. 

1 he  presence  of  both  iodine  and  iron  in  the  same 
compound  gives  rise  to  numerous  incompatibilities. 
I he  syrup  is  incompatible  with  alkali  carbonates  and 
bicarbonates,  ammonium  hydroxide,  alkaline  salts, 
most  acids  and  acid  salts,  tannins  and,  particularly 
oxidising  agents. 

Syrup  of  ferrous  iodide  with  potassium  chlorate. — 
Oxidation  of  the  ferrous  iodide  occurs  with  gradual 
liberation  of  iodine.  This  mixture  is  very  dangerous, 
and  should  not  be  dispensed. 

Other  examples  of  incompatibilities,  due  to  the 
iron  in  the  ferrous  iodide,  are  given  under  iron  salts 
(p.  105). 

General. 

It  will  be  evident  that  amongst  the  thousands  of 
substances  ordered  in  prescriptions  the  permutations 
and  combinations  that  may  result  in  incompatibilities 
are  countless.  It  is  impossible  to  attempt  a complete 
description,  but  a dispenser  who  has  a sound  know- 
ledge of  chemistry  and  physics  will  usually  detect 
most  incompatibilities  at  a glance. 

A useful  rule  is  to  observe  whether  a particular 
substance  is  ordered  together  with  another  sub- 
stance that  is  used  as  a chemical  test  for  it.  If  so, 
there  is  almost  invariably  an  incompatibility,  although 
not  necessarily  a dangerous  one, 


CHAPTER  IX 

PILLS— PILULE 

Pills  consist  of  one  or  more  medicaments  made  into 
spherical  masses  by  the  addition  of  a suitable  inert 
substance  which  is  called  the  excipient.  Their  con- 
sistence must  be  such  that  they  will  retain  their  shape 
on  keeping,  but  they  must  not  be  so  hard  that  they 
will  fail  to  disintegrate  after  administration. 

The  Size  of  Pills. — As  a rule  pills  should  weigh 
not  more  than  5 grains  and  not  less  than  1 grain. 
These  quantities  are  arbitrary,  and  the  dispenser 
must  use  his  judgment;  thus  a pill  containing  quinine 
sulphate  and  weighing  5 grains  would  be  rather  too 
large,  and  a pill  consisting  chiefly  of  reduced  iron 
and  weighing  only  1 grain  would  be  somewhat  too 
small. 

Pills  to  be  administered  to  large  animals  are  some- 
times ordered  of  a size  up  to  30  grains,  but  a pill 
of  this  size  is  usually  distinguished  by  being  called 
a “ bolus/’ 

On  rare  occasions  pills  are  required  to  be  less  than 
1 grain  in  weight;  such  very  tiny  pills  are  generally 
prescribed  as  “ granules,”  a term  which  is  rather 
unfortunately  chosen,  since  it  has  other  pharma- 
ceutical applications. 

When  the  active  ingredients  exceed  1 grain  • per 
pill,  the  size  of  the  pills  should  be  kept  as  small  as 
possible;  for  this  reason  it  is  advisable  to  avoid 
triturations.  A trituration  can  often  be  avoided  by 
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making  a few  more  pills  than  are  actually  to  be  sent. 
Consider  the  following  prescription  : 

Ii  Acid,  arsen gr.  T\. 

Fer.  carb.  sacch.  . . gr.  iii. 

Ft.  pil.  Mitte  xii.  i.  t.d.p.c. 

Method  : Make  for  17  pills.  Weigh  1 grain  of 
arsenious  acid  and  gradually  incorporate  with  it  in 
a pill  mortar  51  grains  of  saccharated  carbonate  of 
iron , make  into  a mass  with  a suitable  excipient  and 
di\ide  into  17  pills;  pick  out  the  12  best  and  send 
these  to  the  patient,  rejecting  the  surplus  5. 

The  procedure  given  is  much  to  be  preferred  to 
weighing  1 grain  of  arsenious  acid,  making  up  to 
I7  grains  with  sugar  of  milk,  and  using  12  grains  of 
the  mixture,  since  this  would  increase  the  size  of 
each  pill  by  1 grain  plus  the  additional  excipient 
necessary  for  massing  that  grain. 

The  size  of  pills  can  often  be  kept  down  by 
vigorously  working  the  mass  in  the  mortar;  the 
mass  is  made  soft  and  plastic  by  the  heat  induced 
by  the  friction,  whereas  without  vigorous  working 
more  excipient  would  be  needed  to  impart  the  same 
degree  of  plasticity. 

W hen  the  ingredients  of  pills  are  ordered  in  such 
small  quantities  that  the  weight  of  each  finished  pill 
is  likely  to  be  decidedly  less  than  1 grain,  it  is 
customary  to  add  sufficient  inert  material  (sugar  of 
milk,  calcium  phosphate  or  liquorice  powder,  accord- 
ing to  the  nature  of  the  medicament)  to  bring  the 
weight  of  each  pill  up  to  1 grain.  Thus,  if  in  the 
case  of  the  pill  mentioned  above  the  -^T  grain 
of  arsenious  acid  were  the  only  ingredient,  the  best 
procedure  would  be  to  make  a trituration  and  take 
12  grains  of  the  mixture  of  sugar  of  milk  and  arsenious 
acid  for  the  12  pills. 
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Note. — -Even  here  some  dispensers  would  make  the 
17  grains  of  the  mixture  into  17  pills  and  select  the 
12  best  for  the  patient.  It  is  just  as  easy  to  make 
17  pills  as  to  make  12,  and  the  possibility  of  being 
able  to  send  12  pills  perfectly  white  and  round  is 
more  likely  when  more  are  made  than  are  actually 
required. 

It  sometimes  happens  that  the  quantity  of  the 
ingredients  ordered,  or  the  quantity  of  excipient 
necessary  for  massing,  causes  the  pills  to  be  too 
large.  When  this  occurs,  the  mass  should  be  divided 
into  twice  the  number  of  pills  actually  ordered,  and 
the  directions  altered  to  the  effect  that  two  pills  are 
to  be  taken  instead  of  one. 

Massing. — The  ingredients  of  the  pills  are  weighed 
out  and  placed  in  a pill  mortar,  being  mixed  inti- 
mately together  just  as  if  they  were  to  be  sent  as 
powders.  (Never  trust  to  the  ingredients  becoming 
mixed  merely  by  the  process  of  massing.)  If  it  is 
thought  desirable  to  substitute  the  anhydrous  form 
of  a salt  for  the  hydrated  form,  to  avoid  chemical 
action  or  to  keep  down  the  size  of  the  pills,  a note 
must  be  made  of  the  alteration  in  the  prescription 
book  and  in  pencil  on  the  prescription  itself  as  a 
guide  to  future  dispensers. 

When  the  mixing  has  been  accomplished,  massing 
is  begun  by  adding  a suitable  quantity  of  an  excipient. 
The  choice  of  the  excipient  is  very  important,  and 
the  success  of  the  operation  often  depends  on  the 
correct  excipient  being  used.  It  may  be  noted  here 
that  all  dry  excipients  should  be  weighed  before 
being  added  to  the  active  ingredients,  while  liquid 
excipients  should  be  added  carefully  in  small  quan- 
tities as  required. 

The  excipients  being  added,  massing  is  begun  by 
working  the  material  vigorously  with  a pill  pestle. 
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A pill  pestle  is  one  that  has  a narrow  head  and  a 
long  handle ; it  is  held  in  such  a manner  that  it  forms 
a straight  line  with  the  wrist  and  forearm,  which 
are  kept  practically  rigid.  By  holding  the  pestle  in 
this  way,  the  weight  of  the  body  is  made  to  take 
a part  in  the  work  necessary  to  produce  a proper 
pill  mass. 

From  time  to  time  during  the  massing  the  material 
is  scraped  off  the  sides  of  the  mortar  with  a short, 
stiff-bladed  knife,  called  a pill  knife.  (Do  not  use 
a flexible-bladed  knife  for  this  purpose,  as  the  blade 
is  easily  broken.)  It  may  be  found  necessary  to 
add  a drop  or  so  more  of  liquid  excipient  or  to  weigh 
a grain  or  so  more  of  dry  excipient  before  a suitable 
mass  is  obtained. 

That  massing  is  nearly  complete  is  shown  by  the 
material  tending  to  peel  off  the  sides  of  the  mortar, 
and  at  this  stage  the  formation  of  the  mass  can  often 
be  facilitated  by  removing  it  from  the  mortar  and 
kneading  it  between  the  fingers,  which,  of  course, 
must  be  perfectly  clean.  One  has  occasionally 
observed  a white  pill  mass  become  grey  and  more 
grey  in  the  hands  of  a slovenly  dispenser. 

Rolling. — When  a mass  has  been  obtained  that 
is  firm  and  yet  plastic,  it  is  removed  from  the  mortar, 
care  being  taken  that  the  whole  of  it  is  removed 
and  that  no  scraps  are  left  adhering  to  the  inside  of  the 
mortar.  A few  grains  of  talc  are  sprinkled  on  the 
flat  board  of  the  pill  machine  and  the  mass  is  rolled 
into  a cylinder  or  “ pipe.”  The  rolling  is  best  started 
beneath  the  fingers,  especially  if  the  mass  is  at  all 
crumbly,  but,  once  started,  is  continued  either  beneath 
the  flat  board  of  the  cutter,  or,  better,  beneath  a 
special  pill  roller,  which  is  a flat  board  having  a 
wooden  handle  on  its  upper  surface. 
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It  is  essential  that  the  pipe  shall  be  of  equal  thick- 
ness throughout,  otherwise  the  pills  will  be  unequal 
in  size.  It  is  sometimes  difficult  to  obtain  an  even 
pipe  owing  to  a hollow  having  been  worn  in  the 
board  of  the  pill  machine.  This  difficulty  may  be 
overcome  by  turning  the  pipe  round  occasionally 
and  by  rolling  it  sideways  as  well  as  backwards  and 
forwards. 

The  length  to  which  the  pipe  is  rolled  out  depends 
upon  the  number  of  pills  into  which  it  is  to  be  divided. 
Thus,  if  it  is  for  twelve  pills  it  is  rolled  out  until  it 
corresponds  to  this  number  of  divisions  on  the  cutting 
part  of  the  machine.  If  it  is  inadvertently  made  too 
long  it  must  be  massed  up  and  rolled  out  again. 

Cutting. — The  success  of  the  next  stage  depends 
largely  on  choosing  a size  of  pill  machine  that  is 
commensurate  with  the  size  of  the  pills  being  made. 
A machine  of  exactly  the  right  size  is  not  always 
available,  and  it  may  be  necessary  to  make  3-grain 
pills  on  a 4-grain  machine,  but  it  is  absurd  to  expect 
good  results  by  using,  say,  a 5 -grain  machine  for 
2-grain  pills. 

The  pipe  is  placed  on  the  lower  set  of  cutters  of  the 
machine,  and  it  should  then  occupy  a number  of 
divisions  of  the  cutter  that  corresponds  to  the  number 
of  pills  into  which  it  is  to  be  divided.  The  upper 
cutter  is  then  brought  down  firmly  on  the  pipe  and 
moved  sharply  backwards  and  forwards  two  or  three 

times. 

On  lifting  the  upper  cutter,  it  should  be  found  that 
the  pipe  has  been  divided  into  pills  which  are  already 
fairly  round.  But  if  the  machine  is  too  large  or  too 
small  for  the  size  of  the  pills  being  made,  it  will  be 
found  that  the  mass  has  been  divided  into  rectangular 
pieces  instead  of  into  spheres.  In  this  event  the 
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pieces  must  be  made  roughly  round  by  rolling  each, 
out  at  a time,  in  the  palm  of  one  hand  under  the 
index  finger  of  the  other  hand.  It  is  a bad  plan  to 
squeeze  the  pieces  and  twirl  them  between  the  finger 
and  thumb,  because  this  produces  cracks  that  cannot 
afterwards  be  removed. 


Rounding.  I he  next  step  is  to  make  the  roughly 
rounded  pieces  perfectly  spherical.  This  is  done  by 
again  placing  them  on  the  board  of  the  machine, 
upon  which  just  a trace  of  talc  has  been  sprinkled, 
and  w hirling  them  in  circles  beneath  a boxwood 
pill  rounder.  Very  little  pressure  is  used  at  first, 
but  it  is  gradually  increased,  and  then  eased  again 
before  the  rounder  is  lifted.  During  this  process  it 
is  advisable  to  keep  the  left  hand  flat  against  the 
end  of  the  pill  machine  in  order  to  avoid  whirling 
any  °f  fhe  pills  on  to  the  floor.  When  the  rounder  is 
lifted,  some  ol  the  pills  may  be  perfectly  round  and 
others  not;  if  so,  remove  the  round  ones  and  repeat 
the  rounding  process  with  the  others. 

The  finished  pills  should  have  a highly  polished 
surface.  If  too  much  talc  has  been  used  they  will 
be  spotted  with  this.  The  old-fashioned  plan  of 
using  liquorice  powder  instead  of  talc  has  been 
discarded  by  modern  dispensers;  it  ruined  the  appear- 
ance of  the  best  of  pills. 

Boxing.  I he  lid  of  the  box  should  be  left  off  for  a 
time  after  the  pills  have  been  placed  in  it  in  order  that 
they  may  harden  by  exposure  to  the  air.  It  should 
not  be  necessary  to  place  talc  in  the  box.  If  the 
pills  tend  to  stick  together  it  shows  that  the  wrong 
excipient  has  been  used. 

If  cotton-wool  be  placed  in  the  box  to  prevent  the 
pills  irom  rattling,  make  sure  that  the  wool  is  not  in 
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actual  contact  with  the  pills.  Place  a circular  piece 
of  paper  over  the  wool  and  let  the  pills  lie  on  this. 

When  wrapping  a pill  box,  turn  the  folded  ends  of 
the  paper  upwards  and  seal  them  at  the  sides;  avoid 
the  error  of  turning  them  underneath  the  box  so  that 
one  fold  falls  over  the  other,  since  this  makes  a very 
clumsy- looking  packet. 

EXCIPIENTS. 

It  is  rare  for  the  prescriber  to  indicate,  on  the 
prescription  the  excipient  to  be  used  in  making  pills ; 
the  choice  is  usually  left  to  the  dispenser. 

In  selecting  an  excipient,  thought  must  be  given 
to  other  matters  than  merely  its  massing  properties. 
It  must  not  be  one  that  will  react  with  the  medica- 
ments; it  must  not  be  likely  to  produce  pills  that  will 
be  insoluble  or  even  that  will  take  a long  time  to 
disintegrate  after  administration. 

As  a general  test,  pills  placed  in  a i per  cent,  aqueous 
solution  of  hydrochloric  acid  at  about  30°  should 
show  distinct  signs  of  disintegration  in  not  more 
than  fifteen  minutes. 

When  more  than  one  excipient  is  capable  of  produc- 
ing a mass  with  a particular  substance  that  fulfils  the 
above  requirements,  the  one  should  be  chosen  that 
will  yield  pills  that  are  as  nearly  as  possible  the  same 
colour  as  the  medicament.  For  example,  when 
ferrous  sulphate  is  prescribed  alone,  the  finished  pills 
should  be  pale  green ; red  mercuric  iodide  pills  should 
be  red;  and  pills  of  quinine  sulphate  or  any  other 
white  substance  should  be  white. 

It  may  be  mentioned  that,  in  addition  to  the  choice 
of  a suitable  excipient,  particular  precautions  are 
necessary  to  preserve  the  natural  colour  of  pills 
containing  a light-coloured  medicament.  The  pill 
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knile,  pill  mortar  and  pestle,  and  the  dispenser’s 
hands  must  be  spotlessly  clean.  The  board  of  the 
pill  machine  and  the  roller  must  be  covered  with 
white  papei , a circular  piece  of  white  paper  must  be 
cut  to  fit  exactly  inside  the  rounder.  If  there  is  any 
danger  that  the  cutters  may  stain  the  pipe,  it  should  ‘ 
be  placed  between  two  sheets  of  waxed  paper.  Good, 
sharp  cutters  easily  act  through  the  paper. 

Weighing  the  Excipient. — W hatever  excipient  be 
used,  its  weight  must  be  determined.  Solid  ex- 
cipients, such  as  acacia  or  powdered  liquorice,  should 
be  weighed  before  they  are  added ; if  the  first  quantity 
is  insufficient,  a little  more  may  be  weighed  and  added. 

A note  must  be  made  in  the  prescription  book  of  the 
quantity  used. 

The  quantity  of  liquid  excipient  used  is  found  by 
difference  the  mass  is  weighed  before  it  is  made  into 
pdls,  and  by  subtracting  the  sum  of  the  weight  of 
the  ingredients  and  of  the  dry  excipient  from  the 

weight  of  the  mass  the  quantity  of  liquid  excipient 
is  found. 

It  is  an  invariable  rule  that  the  mass  shall  be 
weighed  and  a note  of  the  weight  made  in  the  pre- 
scription book.  The  advantage  of  weighing  both  the 
excipient  and  the  mass  is  that  the  next  time  the  pills 
arc  made  in  the  same  establishment,  the  same  weight 
of  the  same  excipient  can  be  used,  and  the  pills  can  be 
turned  out  exactly  the  same  in  appearance  and  in 
weight  as  on  the  first  occasion  they  were  dispensed. 
Further,  the  weight  of  the  finished  mass  acts  as  a 
check;  if  by  any  chance  the  weight  of  the  mass  is 
found  to  be  less  than  the  total  weight  of  the  ingredients 
and  the  excipient,  then  either  a mistake  has  been 
marie  or  some  of  the  mass  has  been  left  adhering  to 
the  pill  knife  or  mortar. 
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When  the  weight  of  the  mass  indicates  that  the 
pills  will  exceed  5 grains,  the  mass  must  be  divided 
into  twice  the  number  of  pills  ordered  and  the  direc- 
tions altered  (see  pp.  112  and  114). 

The  properties  of  some  commonly  used  excipients 
are  given  below.  For  convenience  they  are  arranged 
under  the  headings  of  (i.)  Adhesive  Excipients, 
(ii.)  Absorbent  Excipients,  and  (iii.)  Other  Excipients, 
but  it  should  be  noted  that  it  is  often  necessary  to 
employ  an  adhesive  and  an  absorbent  together. 

Adhesive  Excipients. 

Acacia. — Powdered  gum  acacia  is  one  of  the  most 
valuable  adhesive  excipients,  and  is  frequently  used, 
together  with  syrup  of  glucose,  for  making  plastic 
masses  of  gritty  substances.  It  should  not  be  used 
indiscriminately,  as  pills  made  with  it  tend  to  become 
exceedingly  hard . A quantity  corresponding  to  about 
3 per  cent,  of  the  mass  should  be  weighed;  if  this  is 
found  to  be  insufficient,  more  may  be  weighed,  but  the 
total  quantity  should  never  exceed  10  per  cent,  of  the 
mass. 

Acacia  is  useless  in  the  presence  of  alcohol,  waxes, 
fats  and  oils,  and  oily  substances  such  as  creosote. 

Acacia  and  Tragacanth. — Equal  parts  of  these  form 
a mixture  that  is  much  better  than  acacia  alone. 
Such  a mixture  is  included  in  the  British  Pharma- 
ceutical Codex  under  the  name  of  compound  powder 
of  acacia. 

Confection  of  Roses. — This  has  practically  fallen 
into  disuse.  It  lacks  adhesiveness  and  unduly  in- 
creases the  bulk  of  the  mass.  It  is  used  in  the  British 
Pharmacopoeia  for  mercury  pills,  because  it  serves  to 
subdivide  the  mercury  as  well  as  act  as  an  excipient. 
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Extract  of  Gentian. — This  is  now  little  used.  It 
is  dark  in  colour,  has  an  acid  reaction,  and  is  not 
particularly  adhesive. 

Glueanth. — A mixture  of  tragacanth,  i ; glycerin,  3; 
water,  1;  liquid  glucose,  7.  This  makes  an  excellent 
adhesive  excipient.  It  does  not  produce  such  elastic 
masses  as  glycerin  of  tragacanth  (q.v.),  but  is  equal 
to  it  in  binding  properties. 

Glucose. — Liquid  glucose  is  very  cohesive,  but  it  is 
also  very  sticky  and  difficult  to  manipulate.  It  is 
best  used  as  syrup  of  glucose  (q.v.). 

Glycerin. — this  is  useful  in  the  case  of  substances 
such  as  exsiccated  iron  sulphate,  pills  of  which  tend 
to  become  exceedingly  hard. 

Glycerin  of  Tragacanth. — This  is  prepared  by  tri- 
turating glycerin  with  powdered  tragacanth  in  a 
mortar,  adding  water  and  triturating  until  a homo- 
geneous paste  is  produced.  It  is  useful  for  many 
substances,  but  particularly  for  white,  crystalline 
substances.  Use  sufficient  to  yield  a crumbly  mass, 
and  then  add  one  drop  of  syrup  of  glucose  and  work 
the  mass  very  vigorously.  The  commonest  fault  is  to 
use  an  excess  of  glycerin  of  tragacanth;  an  excess 
produces  an  elastic  mass  which  yields  pills  that  cannot 
be  rounded. 

Mucilage  of  Acacia. — This  was  at  one  time  com- 
monly used,  but  is  now  less  in  favour  on  account  of 
the  fact  that  the  water  evaporates,  with  the  result 
that  the  pills  become  extremely  hard  in  a very  short 
time.  It  should  only  be  used  in  particular  cases, 
mentioned  later. 

Dispensing  Syrup  has  been  suggested  as  a substitute 
for  mucilage  of  acacia  on  the  grounds  that  it  has 
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equal  binding  properties  with  none  of  the  defects. 
It  is  made  from  equal  parts  of  glycerin,  mucilage  oi 
acacia  and  syrup. 

Ointments. — Resin  ointment,  paraffin  ointment  and 
kaolin  ointment  are  used  by  some  dispensers  for 
massing  oxidising  agents  and  other  substances,  but 
none  of  them  have  any  advantage  over  wool  fat 
(q.v.)  and  there  is  little  reason  for  using  them. 

Syrup  of  Acacia. — This  was  made  by  dissolving 
sugar  and  acacia  in  water  on  a water-bath.  In  action 
it  is  very  similar  to  mucilage  of  acacia,  and  like  it 
produces  pills  that  become  too  hard. 

Syrup. — This  is  a source  of  moisture  on  account  of 
the  water  that  it  contains,  while  the  sugar  has  adhesive 
properties.  It  has  largely  been  replaced  by  syrup 
of  glucose. 

Syrup  of  Glucose. — This  contains  syrup,  2;  glu- 
cose, 1.  It  is  very  useful  for  vegetable  powders,  dry 
extracts  and  similar  substances,  particularly  when 
used  in  conjunction  with  compound  powder  of  acacia. 
Syrup  of  glucose  is  more  tenacious  than  syrup  alone 
and  easier  to  work  with  than  glucose  alone.  The 
glucose  prevents  the  sucrose  of  the  syrup  from  crystal- 
lising, and  consequently  the  mass  does  not  tend  to 
become  so  hard  as  when  syrup  alone  is  used. 

Waxes. — Beeswax  or  paraffin  wax,  melted  and 
added  to  the  medicament,  is  sometimes  suggested. 
They  produce  very  insoluble  pills.  They  should 
only  be  used  for  extremely  hygroscopic  substances 
or  oils,  and  then  in  a proportion  not  exceeding  10  per 
cent,  of  the  mass. 

Wool  Fat  ( Hydrous ) is  very  useful  together  with 
kaolin  for  oxidising  agents  and  a few  other  substances. 
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The  wax  is  tenacious  and  the  water,  in  conjunction 
with  the  kaolin  (china  clay),  helps  to  form  a plastic 
mass  that  gradually  becomes  harder.  The  chief 
disadvantage  is  that  the  pills  are  somewhat  too  soft 
when  first  prepared. 

Wool  Fat  ( Anhydrous ). — This  is  sometimes  used, 
with  kaolin,  when  the  presence  of  water  is  undesirable 
— e.g.,  with  hygroscopic  substances. 

Absorbent  Excipients. 

The  following  are  useful  to  give  body  to  a mass  that 
contains  oils  or  other  liquids.  Some  are  truly  absor- 
bent, while  others  have  a mechanical  stiffening  effect 
owing  to  the  fibres  which  they  contain. 

Calcium  Phosphate. — This  is  useful  for  absorbing 
oils  or  oily  substances  when  soap  is  inadmissible 
(e.g.,  when  phenol  is  one  of  the  ingredients).  It  is  the 
best  absorbent  for  fats. 

Kaolin. — This  is  an  absorbent  for  oils,  but  is  used 
chiefly  as  a stiffening  agent  in  pills  that  are  massed 
with  wool  fat. 

Liquorice. — Powdered  liquorice  root  contains  fibres 
that  have  a mechanical  stiffening  effect  in  masses 
that  are  too  soft;  for  this  reason  it  is  very  useful  in 
masses  containing  oils  or  phenol. 

Marshmallow. — Powdered  marshmallow  root  also 
contains  fibres  and  has  an  action  similar  to  that  of 
liquorice.  In  addition,  it  also  contains  gum  and 
starch,  and  is,  on  this  account,  useful  in  masses  which 
an  excess  of  a liquid  excipient  has  made  too  soft. 

Quassia. — Powdered  quassia  used  to  have  a good 
reputation  as  a stiffening  agent,  but  is  not  used  to  any 
extent  nowadays. 
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Soap. — Powdered  curd  soap  (sodium  stearate)  is  the 
best  absorbent  for  oils  and  oily  substances.  Volatile 
oils  require  | grain  of  curd  soap  and  i|  grains  of 
powdered  liquorice  for  each  minim. 

Soap  should  not  be  used  in  masses  containing 
phenol  on  account  of  the  alkali  of  the  soap  combining 
with  the  phenol.  There  are  occasions,  however, 
when  certain  substances  are  ordered  with  phenol 
that  with  it  produce  an  oily  liquid  (see  p.  27),  and 
when  the  quantities  of  phenol  and  the  other  substance 
are  | grain  or  more  per  pill  it  is  practically  im- 
possible to  send  pills  of  reasonable  size  without  the 
addition  of  soap. 

Sugar  of  Milk  . — This  is  sometimes  added  by 
dispensers  with  the  object  of  stiffening  a soft  mass. 
It  is  very  little  use  for  this  purpose,  an  inordinate 
quantity  being  required  to  produce  the  desired  effect. 
It  should  only  be  used  for  making  triturations  of 
potent  substances  or  for  making  up  the  weight  of 
masses  containing  white  substances  when  otherwise 
the  pills  would  weigh  less  than  1 grain. 


Other  Excipients. 

Alcohol. — This  has  been  used  for  resins,  but  should 
be  avoided.  The  alcohol  evaporates  and  leaves 
exceedingly  hard  pills,  often  marked  with  tiny  pits. 

Compound  Decoction  of  Aloes. — This  has  been  re- 
commended as  an  excipient  for  aloes.  It  is  the  water 
that  it  contains  that  acts  as  the  excipient,  perhaps 
aided  by  the  small  quantity  of  potassium  cajbonate 
and  alcohol.  The  decoction  should  not  be  used  when 
the  pills  contain  a substance  that  would  be  likely  to 
react  with  the  potassium  carbonate. 
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Tinctures. — Some  dispensers  use  tincture  of  myrrh 
for  powdered  myrrh,  tincture  of  rhubarb  for  powdered 
rhubarb,  and  so  on.  There  is  no  particular  advantage 
in  this  practice,  and  other  excipients,  especially  syrup 
of  glucose,  give  better  results  with  such  vegetable 
substances. 

Water. — This  can  be  used  for  aqueous  extracts, 
but  the  mass  must  be  made  rapidly,  otherwise  it 
becomes  very  hard  and  the  pills  are  very  difficult  to 
round. 

THE  ACTIVE  INGREDIENTS  OF  PILLS. 

The  subjoined  list  comprises  the  substances  most 
frequently  ordered  in  pills,  but  it  is  not  claimed  to 
be  complete,  since  almost  any  solid  medicament  and 
many  liquids  may  be  prescribed  in  pill  form.  Simi- 
larly the  excipients  suggested  are  not  necessarily  the 
only  ones  that  can  be  used  for  the  various  substances, 
but  are  those  that  have  been  proved  to  be  satis- 
factory by  practical  experience.  Other  excipients 
might  prove  equally  satisfactory  for  many  of  the 
substances  mentioned. 

Arsenious  acid. — Glycerin  of  tragacanth  and  sugar 
of  milk. 

Aloes. — Syrup  of  glucose  or  compound  decoction  of 
aloes. 

Aloin. — Glycerin  of  tragacanth. 

Atropine  sulphate.— Glycerin  of  tragacanth  and 
sugar  of  milk. 

Ammonium  ichthosulphonate. — See  ichthyol. 

Antipyrin. — See  phenazone. 

Apiol  . — Treat  as  a volatile  oil. 

Balsam  of  Peru. — Stiffen  with  liquorice  and  mass 
with  treacle;  or  add  magnesium  oxide  and  allow  to 
stand  for  some  time  to  harden. 
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Berberine  sulphate. — Glycerin  of  tragacanth. 

Beta-naphthol. — Add  about  25  per  cent,  of  its 
weight  of  kaolin  and  mass  with  tragacanth  and  syrup 
of  glucose. 

Bismuth  salts. — Use  20  per  cent,  of  their  weight 
of  glycerin  of  tragacanth. 

Butyl-chloral  hydrate. — Glycerin  of  tragacanth. 

Caffein. — Glycerin  of  tragacanth. 

Calcium  chloride. — This  is  a very  hygroscopic 
substance,  consequently  avoid  aqueous  excipients. 
Use  anhydrous  wool  fat  and  kaolin.  Canada  balsam 
has  also  been  recommended  as  an  excipient.  The 
pills  must  be  varnished  and  sent  in  a bottle  or  pill 
tube  having  a waxed  cork. 

Calcium  sulphide  (or  sulphuretted  lime) . — Mass  with 
powdered  tragacanth  and  glycerin,  using  sugar  of 
milk  to  increase  the  weight  if  necessary.  Varnish  in 
order  to  protect  the  pills  from  the  air;  on  exposure 
the  calcium  sulphide  is  decomposed  with  liberation 
of  sulphuretted  hydrogen  and  formation  of  calcium 
carbonate. 

Calomel. — See  mercurous  chloride. 

Camphor. — Powder  with  the  aid  of  a few  drops  of 
alcohol.  The  following  methods  of  massing  have 
been  recommended: 

(i.)  Wool  fat,  stiffening  with  soap. 

(ii.)  Soap  and  glycerin  of  tragacanth. 

(iii.)  For  each  12  grains  of  camphor  use  3 grains 
of  compound  powder  of  acacia  and  mass  with  syrup 
of  glucose. 

Method  (iii.)  is  to  be  preferred  when  camphor  is 
ordered  alone. 

Chloral  hydrate. — This  has  the  property  of  dis- 
solving all  kinds  of  substances,  even  resins  and  starch. 
The  following  methods  have  been  recommended : 
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(i.)  Tragacanth,  \ grain,  to  each  5 grains  of 
chloral  hydrate  and  mass  with  syrup  of  glucose. 

(ii.)  Anhydrous  wool  fat  and  kaolin. 

(iii.)  Compound  powder  of  acacia  and  mass  with 
syrup  of  glucose. 

Method  (iii.)  is  the  best  when  the  chloral  hydrate 
is  ordered  alone. 

Camphor  with  chloral  hydrate. — Absorb  the  liquid 
by  adding  twice  its  quantity  of  liquorice ; add  a little 
tragacanth  and  a drop  of  water. 

Do  not  use  soap  with  chloral  hydrate  ; the  alkali 
reacts  with  it,  producing  sodium  formate  and  chloro- 
form. 

Copaiba. — Add  6 per  cent,  of  magnesium  oxide  and 
set  aside  to  harden.  This  method  is  objected  to  on 
the  grounds  that  an  insoluble  mass  is  produced  owing 
to  the  magnesia  combining  with  the  resin  acids  to 
form  insoluble  magnesium  resinates.  It  is  said  that 
if  acacia  be  included  in  such  a magnesia  mass,  fol- 
lowed by  the  addition  of  borax  after  a time,  together 
with  water,  a more  soluble  mass  is  obtained  owing 
to  the  fact  that  an  emulsion  is  formed  that  causes 
the  pills  to  disintegrate  after  administration. 

Creosote. — Use  1 grain  of  soap  and  2 grains  of 
liquorice  powder  for  each  minim.  Measure  the 
creosote  from  a minim  pipette.  If  ordered  in  drops, 
drop  from  a minim  pipette  and  use  half  the  above 
quantity  of  excipients  for  each  drop. 

Digitalis  . — See  vegetable  powders. 

Essential  oils. — See  volatile  oils. 

Extracts  (Dry). — Treat  as  described  for  vegetable 
powders. 

Extracts  (Soft). — If  very  tough,  warm  on  a pill  tile 
over  a water-bath  until  soft,  and  mass  with  powdered 
liquorice. 
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If  very  soft,  heat  longer  and  drive  off  the  super- 
fluous moisture,  then  mass  with  liquorice. 

If  just  of  ordinary  consistence,  simply  stiffen  with 
liquorice. 

Note. — Sufficient  liquorice  should  be  added,  in  the 
case  of  extracts  that  have  been  heated,  so  that  the 
pills  shall  not  weigh  less  than  the  quantity  of  extract 
ordered  in  them.  Thus  a pill  that  is  to  contain 
4 grains  of  an  extract  must  not  weigh  less  than 
4 grains,  even  though  the  extract  has  been  evaporated. 

Extract  of  Indian  hemp. — When  this  is  ordered 
with  other  substances,  the  addition  of  5 per  cent, 
of  tragacanth  assists  in  the  formation  of  a mass  after 
the  extract  has  been  heated. 

Extract  of  taraxacum. — This  tends  to  ferment, 
causing  the  pills  to  disintegrate.  Use  tragacanth  as 
a binding  agent,  together  with  the  liquorice. 

Fel  bovinum. — See  ox  bile. 

Guaiacoh — This  is  a constituent  of  creosote,  and 
may  be  treated  as  described  for  that  substance. 

Ichthyol. — Add  a few  grains  of  tragacanth  and 
mass  with  liquorice. 

Iodine.* — Triturate  in  a mortar  with  a drop  of 
alcohol;  add  3 grains  of  kaolin  for  each  ^ grain  of 
iodine  ordered  and  mass  with  hydrous  wool  fat. 

Ipecacuanha. — See  vegetable  powders. 

Iron  (Reduced). — Powder  finely,  add  a small  quan- 
tity of  liquorice  and  mass  with  glycerin  of  traga- 
canth. 

Iron  (Carbonate  of). — Send  the  requisite  quantity 
of  official  iron  pill.  If  precipitated  carbonate  be 
ordered,  use  this  and  mass  with  syrup  of  glucose 
and  compound  powder  of  acacia. 

Iron  (Phosphate  of). — Mass  with  glycerin  of  traga- 
canth. 

* Do  not  use  a steel  knife  with  iodine. 
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Iron  (Sulphate  of). — Use  syrup  of  glucose  and 
compound  powder  of  acacia.  Take  every  precaution 
to  send  the  pills  perfectly  clean  (see  p.  119). 

If,  owing  to  the  size  of  the  pills  or  the  possibility 
of  chemical  action  occurring  between  the  ingredients, 
it  becomes  necessary  to  use  the  exsiccated  salt, 
employ  the  proportions  mentioned  on  p.  26,  making 
a note  of  the  alteration  in  the  prescription  book  and 
in  pencil  on  the  prescription  itself. 

Iron  and  ammonium  citrate. — Use  hydrous  wool 

fat  and  kaolin;  or  mass  very  rapidly  with  diluted 
alcohol. 

Iron  and  quinine  citrate.— Treat  as  for  iron  and 
ammonium  citrate. 

Jalap. — See  vegetable  powders. 

Lithium  salts. — Use  compound  powder  of  acacia 
and  syrup  of  glucose. 

Menthol.  If  alone,  mass  with  glycerin  of  traga- 
canth.  If  ordered  with  a substance  that  liquefies 
with  it,  use  1 grain  of  soap  per  grain  of  mixture  and 
add  kieselguhr  or  calcium  phosphate. 

Mercuric  chloride.* — Treat  as  described  for  mer- 
curic iodide. 

Mercuric  iodide.  Use  compound  powder  of  acacia 

and  syrup  of  glucose,  making  up  to  weight  with 
sugar  of  milk. 

Mercurous  chloride. — Mass  with  manna  and  syrup 
of  glucose,  or  use  sugar  of  milk  and  syrup  of  glucose. 

Note  Take  particular  precautions  to  keep  the 
mass  clean  in  the  case  of  the  mercury  salts  (p.  119). 

Mercury  with  chalk.* — Use  glycerin  of  tragacanth 
and  syrup  of  glucose.  Do  not  work  the  mass  too  vigor- 
ously or  the  mercury  may  separate  out  in  globules. 

Naphthol. — See  beta-naphthol. 

Do  not  use  a steel  knife  with  these  substances 
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Ox  bile  (purified). — Use  compound  powder  of 
acacia  for  the  soft  substance  or  compound  powder 
of  acacia  and  syrup  of  glucose  for  the  powdered 
variety.  In  either  case  coat  the  pills  with  salol 
varnish  or  keratin  solution  (see  p.  137). 

Oxidising  agents. — Avoid  sugars,  syrups,  gums, 
liquorice,  etc.,  as  the  mass  will  almost  certainly 
take  fire  or  even  explode  violently.  The  proper 
procedure  is  to  add  about  50  per  cent,  of  kaolin  and 
mass  with  hydrous  wool  fat.  Always  work  the  mass 
gently,  and  keep  the  face  turned  away  from  the 
mortar;  vigorous  massing  or  the  introduction  of  even 
a trace  of  foreign  matter  (e.g.,  a particle  of  resin  from 
the  joint  of  the  pestle  head  with  bhe  handle)  is  often 
sufficient  to  start  combustion. 

Pepsin.— Use  syrup  of  glucose  or  glycerin.  Roll 
and  cut  as  quickly  as  possible. 

Phenazone, — Mass  with  glycerin  of  tragacanth. 

Phenol. — Use  2 grains  of  liquorice  for  each  grain 
of  phenol  and  triturate  vigorously;  roll  quickly  before 
the  mass  cools  down.  If  the  mass  is  found  to  be 
too  crumbly,  add  a drop  of  mucilage  of  acacia. 
Avoid  soap,  unless  it  is  essential  to  absorb  a liquid 
mass  formed  by  mixing  other  ingredients  with  the 
phenol;  even  then  use  it  as  sparingly  as  possible. 

Phosphorus. — Place  the  following  in  a small  bottle : 
Phosphorus,  1 part ; oil  of  theobroma,  9 parts ; carbon 
disulphide,  90  fluid  parts.  Pour  out  from  this  solu- 
tion a quantity  that  will  contain  the  weight  of 
phosphorus  required ; allow  it  to  evaporate  in  a 
mortar  until  pasty;  add  any  other  ingredients,  and 
mass  with  kaolin  and  hydrous  wool  fat. 

Weighing  phosphorus . — Break  off  a small  piece  of 
phosphorus  under  water  with  a sharp  knife;  dry  it: 
rapidly  between  filter-paper  and  weigh;  if  too  heavy, 
drop  into  a dish  of  water,  cut  a piece  off,  dry  and 
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weigh  again.  Repeat  this  procedure  until  the  required 
weight  is  obtained.  Do  not  keep  the  phosphorus  in 
the  air  while  cutting  it  or  it  will  probably  take  fire. 


Potassium  chlorate. 
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Potassium  dichromate.  .-See  oxidising  agents. 
Potassium  permanganates 

Quinine  sulphate. — Add  about  5 per  cent,  of  tartaric 
acid  (to  decrease  the  bulk  and  make  the  pills  more 
soluble)  and  mass  with  glycerin  of  tragacanth,  adding 
a drop  of  glycerin  if  the  mass  is  too  dry  and  crumbly. 
Take  care  that  the  pills  do  not  become  soiled. 

Rhubarb. — See  vegetable  powders. 

Salicylic  acid. — Use  glycerin  of  tragacanth. 

Santonin. — Use  kaolin  and  hydrous  wool  fat. 

Silver  nitrate.]  _ . . 

Silver  Oxide.  )See  oxtdtsl”g  aSe”ls- 

Tannic  acid. — Use  glycerin  of  tragacanth. 

Tar  (Liquid,  Wood)  . — Use  soap  and  liquorice.  It 
is  usually  necessary  to  divide  each  pill  into  two  and 
alter  the  directions  so  that  two  shall  be  taken  instead 
of  one  (see  pp.  112  and  114). 

Vegetable  powders. — Such  substances  as  digitalis, 
ipecacuanha,  rhubarb,  and  jalap  are  easily  massed 
with  compound  powder  of  acacia  and  syrup  of  glucose. 

Volatile  oils. — Use  | grain  of  hard  soap  and 

grains  of  liquorice  for  each  minim  of  volatile  oil 
ordered. 


CHAPTER  X 

PILL  COATING 

Pills  are  sometimes  given  a coating  of  a particular 
kind,  either  because  this  is  ordered  by  the  physician, 
or  because,  in  the  opinion  of  the  pharmacist,  a 
coating  is  desirable. 

The  reasons  for  coating  pills  are: 

i.  To  disguise  an  unpleasant  taste. 

- 2.  To  protect  the  mass  from  the  action  of  the  acid 
juices  of  the  stomach,  so  that  the  pills  will  not  dis- 
integrate until  they  reach  the  duodenum,  where  the 
secretion  is  alkaline. 

3.  To  protect  the  ingredients  from  the  effects  of 
atmospheric  exposure. 

4.  To  improve  the  appearance. 

The  decision  as  to  whether  pills  shall  be  coated 
for  reasons  1 and  2 is  a matter  for  the  physician, 
but  the  pharmacist  may  use  his  discretion  as  to 
whether  pills  should  be  coated  for  reasons  3 and  4. 

Various  coatings  are  applied,  but  with  the  possible 
exceptions  of  glutoid,  keratin  and  salol  coatings, 
none  of  them  hinder  the  disintegration  of  the  pills 
to  any  appreciable  extent,  because  even  when  the 
coating  is  insoluble  it  is  usually  burst  by  the  expansion 
of  the  mass  after  administration. 

Varnishing. — This  means  applying  a thin  resinous 
coating  to  the  surface  of  the  pills.  Various  formulae 
for  pill  varnishes  have  been  introduced,  but  the  most 
satisfactory  for  general  use  is  the  following : 
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Sandarac  resin  . . . . 1 part. 

Absolute  alcohol  . . 2 fluid  parts. 

Rther  • • • . . . 1 fluid  part. 

1 )issol\  e the  sandarac  resin  in  the  mixed  liquids 
by  shaking  in  a bottle. 

1 he  varnish  is  applied  in  the  following  manner : 

Coat  a white  porcelain  slab  with  a very  thin  film 
of  almond  oil  applied  on  cotton-wool,  taking  care 
that  no  strands  of  wool  are  left  adhering  to  the  slab. 
Place  the  pills  to  be  varnished  in  a flat-shaped 
ointment  pot,  and  add  from  8 to  10  drops  of  varnish 
for  twelve  pills.  Rotate  the  pot  for  a moment,  tap 
it  or  shake  it  (to  prevent  the  pills  from  sticking 
together),  then  rotate  again  for  a few  moments. 
Remove  the  lid  and  shake  the  pills  out  on  to  the 
oiled  slab.  After  they  have  stood  for  about  half 
a minute  move  them  about  on  the  slab,  using  a glass 
rod,  the  end  of  which  has  been  oiled  with  almond 
oil;  repeat  this  every  few  minutes  until  the  pills 
are  nearly  dry.  The  object  of  moving  the  pills  about 
is  to  prevent  them  from  becoming  marked  at  the 
portion  of  the  surface  that  has  rested  on  the  slab. 
Do  not  place  the  pills  in  the  box  until  they  are  quite 
dry,  or  they  will  stick  together  or  to  the  inside  of 
the  box. 

Dark  coloured  pills  are  nearly  always  improved  in 
appearance  by  varnishing,  but  varnishing  spoils  the 
appearance  of  light  coloured  pills.  Pills  that  contain 
substances  that  are  affected  by  exposure  to  the 
atmosphere  should  be  varnished,  whatever  their 
colour.  No  pills  can  be  successfully  varnished  if 
they  still  bear  traces  of  talc  or  other  powder. 

Pills  that  contain  very  volatile  substances  should 
be  varnished,  except  where  the  substance  is  one  that 
is  readily  soluble  in  ether  or  alcohol,  in  which  case 
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pearl  coating  is  better,  as  the  soluble  substances  cause 
the  varnished  pills  to  have  a very  sticky  surface. 

Silvering. — Pills  are  not  ordered  to  be  silvered 
nowadays  to  anything  like  the  extent  that  they  were 
at  one  time,  but  the  process  is  still  occasionally 
required. 

When  pills  to  be  silvered  contain  a substance  that 
is  likely  to  react  with  the  silver  they  must  be 
previously  varnished.  Substances  that  would  react 
with  the  silver  are  iodine,  sulphides,  and  sulphurous 
compounds  such  as  those  found  in  asafetida. 

The  pills  to  be  silvered  should  be  entirely  free 
from  adherent  powder.  A silver  leaf  is  lifted  from 
the  book  of  leaves  by  means  of  a spatula  and  placed 
in  a flat  or  round-bottomed  ointment  pot.  The  palm 
of  the  hand  is  then  moistened  with  i drop  of  mucilage 
of  acacia  and  i drop  of  water;  the  mixture  is  smeared 
over  the  surface  of  the  palm  and  allowed  to  dry  to  the 
extent  of  becoming  “ tacky.”  The  pills,  not  more 
than  five  or  six  at  a time,  are  then  rotated  on  the 
palm  with  the  index  finger  of  the  other  hand,  care 
being  taken  that  each  pill  is  entirely  covered  with 
the  mucilage.  The  sticky  pills  are  next  thrown  on 
to  the  silver  leaf  in  the  pot,  which  is  then  covered 
and  rotated  for  a minute  or  two.  The  pills  are 
turned  out  of  the  pot  and  allowed  to  stand  for  some 
time  to  dry.  They  are  then  burnished  by  rotating 
them  under  the  pill  rounder  on  a pad  of  white  paper. 
Very  soft  pills  may  be  burnished  by  rotating  them 
on  top  of  the  rounder  under  a piece  of  soft  tissue* 
paper.  Whichever  method  is  used,  care  must  be 
taken  to  see  that  all  loose  particles  of  silver  leaf 
are  removed  before  the  pills  are  boxed. 

The  commonest  mistake  made  in  silvering  is  to 
allow  the  pills  to  become  too  moist  before  adding 
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them  to  the  silver  leaf;  they  should  be  sticky,  not 
wet.  If  they  are  too  moist,  a sodden  coating  is 
obtained  that  resembles  aluminium  paint  and  which 
it  is  quite  impossible  to  burnish. 

A boxwood  pill  silverer  may  be  used  instead  of  an 
earthenware  pot,  but  no  advantage  is  gained. 

Pearl  Coating. — The  so-called  pearl  coating  is  really 
a thick  coating  of  talc.  It  is  a commonly  used 
coating  for  pills  manufactured  in  large  numbers,  but 
it  is  very  difficult  to  apply  to  small  numbers  of  pills. 
The  excellent  results  obtained  on  the  manufacturing 
scale  are  partly  attributable  to  the  fact  that  the 
surfaces  are  worn  perfectly  smooth  by  the  large 
number  of  pills  rolling  over  each  other  continuously 
in  a specially  shaped  coating  pan,  lined  with  paraffin 
wax  or  spermaceti. 

For  coating  small  quantities  of  pills  the  following 
mucilage  is  required : 

Mucilage  of  tragacanthA 

Mucilage  of  acacia,  -In  equal  parts. 

Syrup,  J 

ihe  pills  are  placed  in  a pot  with  a few  drops  of 
the  mucilage  and  rotated.  They  are  then  thrown  into 
another  pot  which  contains  talc  in  the  finest  possible 
powder  (|  drachm  for  twelve  pills),  and  after  shaking 
the  pot  up  and  down  once  or  twice  to  prevent  the  pills 
from  sticking  together  are  again  rotated,  this  time 
for  a minute  or  two.  If  on  examination  the  coating 
is  seen  to  be  evenly  applied,  but  somewhat  too  thin, 
more  talc  may  be  added  and  the  rotation  repeated. 
The  pills  are  finally  polished  by  rotating  them  in  a 
third,  empty  pot.  A better  polish  can  be  obtained 
by  allowing  the  pills  to  run  from  end  to  end  of  a 
flannel  bag  when  a sufficient  number  are  being  coated 
to  make  this  worth  while. 
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Gelatin  Coating. — -This  also  is  a very  satisfactory 
coating  on  the  manufacturing  scale,  but  difficult  to 
apply  successfully  to  small  quantities. 

On  the  large  scale  the  pills  are  held  by  suction  to 
the  ends  of  small  tubes  set  on  the  under  surface  of  a 
metal  plate ; they  are  then  dipped  into  a liquid  gelatin 
solution,  removed,  and  allowed  to  dry.  The  pills  are 
next  sucked  off  the  tubes  on  to  another  set  of  tubes, 
and  the  other  portion  of  the  surface  that  was  pro- 
tected from  the  gelatin  on  the  first  dipping  is  coated 
by  dipping  for  a second  time.  The  pills,  now  com- 
pletely coated,  are  again  set  aside  to  dry  in  a warm 
atmosphere. 

For  dealing  with  a dozen  or  so  pills  the  following 
procedure  may  be  adopted : Pass  a dozen  pins  through 
a flat  cork  bung  so  that  all  the  points  project  in  one 
direction,  and  lubricate  the  points  with  soft  paraffin. 
Fix  a pill  on  each  pin  point,  and  dip  the  pills  into  a 
previously  prepared  gelatin  solution  made  according 
to  the  following  formula : 

Gelatin  . . . . 2 parts. 

Mucilage  of  acacia  . . 1 fluid  part  . 

Water  . . . . . . 15  fluid  parts. 

Soak  the  gelatin  in  the  water  for  a few  minutes  and 
then  dissolve  on  a water-bath,  finally  adding  the 
mucilage. 

The  pills  are  withdrawn  and  the  bung  inverted  so 
that  the  excess  of  gelatin  solution  may  drain  down 
the  pins.  When  dry,  the  pills  are  removed  from  the 
pins  and  the  projecting  portions  formed  by  the  excess 
of  gelatin  are  cut  off  with  scissors.  The  gap  on  each 
pill  left  by  the  removal  of  the  projecting  portion  is 
covered  by  touching  it  with  the  end  of  a glass  rod 
that  has  been  dipped  in  the  gelatin  solution. 
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A specially  made  apparatus  having  projecting  pins 
is  obtainable  for  gelatin  coating,  the  method  of 
operation  being  similar  to  that  just  described:  better 
results  are  obtainable  owing  to  the  apparatus  being 
provided  with  refinements  such  as  a sliding  arrange- 
ment for  removing  the  pills  from  the  pins. 


Glutoid  Coating. — this  is  employed  when  it  is 
desired  that  the  pills  shall  pass  through  the  stomach 
unacted  upon  and  ultimately  disintegrate  in  the  in- 
testine. ihe  pills  are  coated  with  gelatin  as  just 
described,  and  then  dipped  into  solution  of  formal- 
dehyde and  allowed  to  dry.  The  formaldehyde 
renders  the  gelatin  insoluble. 

Keratin  Coating. — Ihis  is  used  for  the  same  purpose 
as  glutoid  coating.  Keratin  solution  is  obtained  by 
extracting  the  resinous  substances  from  horn  by 
means  of  ether,  then  removing  fatty  substances  by 
means  of  alcohol,  and  proteid  substances  by  means 
of  a solution  of  pepsin  in  diluted  hydrochloric  acid. 
Ihe  residue  is  washed  and  dissolved  in  a mixture  of 
solution  of  ammonia  and  alcohol  to  form  the  solution 
used  for  coating.  The  pills  to  be  coated  should  be 
made  preferably  with  a fatty  excipient  such  as  oil  of 
theobroma,  and  in  any  case  must  be  rolled  in  some 
melted  oil  of  theobroma  before  the  keratin  is  applied. 
When  the  theobroma  coating  is  dry  the  pills  are 
rotated  in  a dish  with  a little  of  the  keratin  solution, 
and  when  thoroughly  moistened  are  turned  out  on  to 
parchment  paper,  to  which  they  do  not  stick.  It 
may  be  said  that  the  process  is  tedious  and  seldom 
satisfactory. 

Salol  Coating.— this  is  used  for  the  same  reason  as 
glutoid  and  keratin  coating.  The  salol  is  best  applied 
in  the  form  of  salol  pill  varnish,  a formula  for  which 
is  included  in  the  British  Pharmaceutical  Codex. 

Sugar  Coating. — This  process  can  only  be  satis- 
factorily carried  out  on  the  large  scale  by  means  of 
special  coating  pans.  It  may  be  represented  on  the 
small  scale  by  applying  the  pearl  coating  process, 
using  talc  that  contains  2 per  cent,  of  saccharin. 
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Collodion  Coating. — This  is  very  rarely  ordered. 
The  collodion  may  be  applied  by  rotating  the  pills 
in  it  in  a dish.  The  ether  and  alcohol  evaporate, 
leaving  a film  of  pyroxylin  on  the  pills.  It  is  not  a 
very  successful  coating. 


CHAPTER  XI 

TABLETS — TABELL/E 

% 

Tablets  are  made  by  introducing  the  material  into 
a hollow  cylinder  or  die  and  compressing  it  between 
two  punches.  The  upper  punch  has  a slightly  concave 
under  surface,  the  lower  one  a slightly  concave  upper 
surface. 

Granulation.— Before  a substance  can  be  made  into 
tablets  by  compression  it  must  be  in  a dry,  granular 
condition.  Substances  cannot  be  compressed  when 
they  are  in  a finely  powdered  state,  because  the 
particles  of  powder  entangle  air  as  they  are  fed  to  the 
die;  as  the  air  cannot  escape  when  the  upper  punch 
descends  perfect  compression  is  impossible,  and, 
consequently,  if  a tablet  is  produced  at  all  it  will 
probably  be  imperfectly  shaped  or  one  that  crumbles 
too  readily.  A further  disadvantage  of  fine  powders 
is  that  they  pile  up  and  feed  irregularly  to  the  die. 

Some  substances  occur  in  commerce  in  a condition 
that  enables  them  to  be  compressed  with  no  special 
treatment  other  than  that  of  carefully  drying  them  at 
a low  temperature.  Examples  are  the  granular  forms 
of  ammonium,  potassium  and  sodium  bromides, 
chlorides  and  iodides.  Sodium  phosphate  is  a sub- 
stance often  found  in  a granular  condition,  and  it 
may  be  then  compressed  with  no  further  treatment 
other  than  drying;  but  great  care  must  be  taken  in 
this  case  during  the  drying  that  no  water  of  crystallisa- 
tion is  driven  off;  the  temperature  should  not  exceed 
30°,  and  this  should  only  be  maintained  for  as  short 
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a time  as  possible.  All  granules  being  dried  for  tablet 
making  should  be  spread  in  thin  layers  and  moved 
about  occasionally. 

Some  substances,  for  example,  potassium  chlorate, 
that  occur  in  crystals  can  be  formed  into  granules  by 
the  simple  process  of  powdering  them  very  coarsely 
until  particles  are  obtained  that  will  pass  through  a 
No.  20  sieve.  Scarcely  any  of  the  particles  should 
pass  through  a No.  40  sieve.  If  it  is  found  that  a 
large  proportion  does  so,  this  should  be  separated 
and  not  used  for  the  tablets.  It  is  often  necessary 
to  dry  the  granules  made  by  this  method,  but  here 
also  care  must  be  taken  not  to  expel  water  of  crystal- 
lisation in  the  case  of  a substance  containing  it. 

When  more  than  one  substance  is  included  in  a 
tablet  all  the  ingredients  must  be  finely  powdered, 
sifted  through  a No.  60  sieve,  and  intimately  mixed 
according  to  the  usual  principles  underlying  the 
preparation  of  ordinary  compound  powders. 

The  same  rule  applies  to  tablets  as  to  powders  and 
pills;  they  must  not  weigh  less  than  1 grain.  If  the 
total  weight  of  the  ingredients  in  each  tablet  is  less 
than  1 grain,  sugar  of  milk  or  a mixture  of  refined 
sugar  and  sugar  of  milk  must  be  added  to  bring  the 
weight  up  to  1 grain  or  more,  depending  upon  the  size 
of  the  smallest  die  and  set  of  punches  that  the  dis- 
penser may  have  at  his  disposal.  Owing  to  its  solu- 
bility, sugar  assists  the  disintegration  of  the  tablets 
after  administration ; it  also  improves  the  appearance 
of  the  tablets  by  causing  them  to  have  a polished 
surface. 

Tablets  for  use  in  preparing  hypodermic  injections 
must  be  made  up  to  weight  with  sodium  chloride,  not 
with  sugar. 
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Line  powders,  such  as  the  mixtures  just  mentioned, 
or  vegetable  powders,  or  finely  powdered  chemical 
substances,  must  be  granulated  by  the  addition  of  an 
adhesive  excipient.  But  before  the  excipient  is  added 
it  is  customary,  in  the  case  of  substances  that  are 
sparingly  or  slowly  soluble,  to  add  a disintegrant — i.e., 
a substance  that  will  swell  in  contact  with  moisture 
and  cause  the  tablet  to  disintegrate  after  it  has  been 
swallowed.  The  substances  commonly  used  are 
either  arrowroot  or  potato  starch,  which  may  be. 
incorporated  with  the  powder  to  the  extent  of  from 
5 to  10  per  cent.,  according  to  the  degree  of  insolu- 
bility.* Tablets  made  up  with  sugar  do  not  usually 
require  a disintegrant. 

The  ir>ual  excipients  used  to  produce  artificial 
granules  are  theobroma  emulsion  (B.P.C.);f  diluted 
syrup  (equal  volumes  of  syrup  and  water) ; diluted 
mucilage  of  acacia  (equal  volumes  of  mucilage  of 
acacia  and  water) ; powdered  acacia  (5  to  10  per  cent.) 
and  water;  alcohol  and  water  (equal  parts) ; and  water 
alone. 


* Some  ope-ators  sprinkle  the  starch  on  the  finished 
granules,  thus  making  it  serve  as  a lubricant  (p.  143)  as 
well  as  a disintegrant. 

f Emulsio  Theobromatis,  B.P.C. 

Theobroma  Emulsion. 

Oil  of  theobroma  . . . . . . 25-00 

Hard  soap  . . . . . . . . 3-50 

Tragacanth,  in  powder  . . . . . . 0-57 

Benzoic  acid  ..  ..  ..  ..  043 

Distilled  water  ..  ..  ..  to  1 co-bo 

“ Dissolve  the  soap  in  25  of  the  water  by  the  aid  of  heat, 
add  the  hot  solution  to  the  oil  of  theobroma,  previously 
melted,  and  mix  by  agitation;  then  add  the  tragacanth, 
shake  well,  add  the  benzoic  acid,  and  make  up  to  100  with 
distilled  water.  Where  the  presence  of  soap  is  considered 
undesirable,  15  of  gum  acacia  may  be  substituted  for  the 
soap.” 
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Of  these,  the  most  generally  useful  for  a small 
number  of  tablets  to  be  prepared  at  the  dispensing 
counter  is  theobroma  emulsion.  It  is  easy  to  use 
and  serves  the  purpose  of  a lubricant  (see  below) 
and  adhesive  combined.  The  next  most  generally 
useful  is  mucilage  of  acacia,  but  this  has  the  disad- 
vantage that  it  tends  to  bring  about  oxidation  of  the 
medicament  owing  to  the  oxidising  enzyme  that  it 
contains ; this  action  can  be  prevented  by  heating  the 
mucilage  on  a salt-bath  for  half  an  hour  and  replacing 
the  water  lost  by  evaporation,  a process  which  has 
the  effect  of  inactivating  the  enzyme. 

The  powdered  material  (including  the  disintegrant, 
if  any)  is  moistened  with  the  excipient  and  kneaded 
by  aid  of  a pestle  and  mortar  (or  a kneading  and 
mixing  machine  for  large  quantities)  until  it  has  a 
consistence  decidedly  more  crumbly  than  that  of  an 
ordinary  pill  mass,  but  approaching  plasticity. 

The  mass  is  then  granulated  by  forcing  it  through 
a No.  20  or  No.  30  sieve.  (A  horn  scoop  will  be  found 
useful  for  persuading  the  mass  through  the  sieve.) 
The  granules  so  obtained  are  dried  by  placing  them 
on  glass  plates  or  on  glazed  paper  in  an  oven  at  a 
temperature  that  in  most  cases  should  not  exceed  40°. 
Granules  that  contain  very  volatile  substances,  such 
as  benzoic  acid,  camphor  or  volatile  oils,  should  be 
dried  by  exposure  in  a dry  place  without  heat. 

Excessive  drying  may  cause  the  granules  to  disin- 
tegrate and  fall  to  powder.  If  this  occurs,  they  must 
be  lightly  shaken  on  a fine  sieve,  and  if  a considerable 
quantity  of  powder  passes  through,  this  must  be  re- 
granulated and  dried  again.  Some  operators  make 
a practice  of  ensuring  the  uniformity  of  the  granules 
by  passing  the  dried  granules  through  the  same  size 
sieve  as  used  in  granulation.  This  practice  is  essential 
when  the  granules  show  signs  of  adhering  together. 
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Lubrication. — The  next  step  is  to  add  a lubricant 
that  will  cause  the  granules  to  feed  at  a regular  rate 
from  the  hopper  or  “ shoe  **  of  the  machine  to  the 
die,  and  which  will  prevent  the  tablets  from  adhering 
to  the  face  of  the  lower  punch  after  compression. 
The  usual  procedure  is  to  scatter  from  2 to  5 per  cent, 
of  talc  over  the  granules,  exposed  in  a thin  layer, 
and  then  to  mix  by  turning  gently  with  the  hand  or 
by  shaking  lightly  in  a wide-mouthed  bottle. 

Another  method  is  to  spray  the  material  with  liquid 
paraffin  (petrolatum),  or  with  an  ethereal  solution  of 
white  soft  paraffin  (petrolatum)  from  a line  spray 
producer. 

When  theobroma  emulsion  has  been  used  as  the 
adhesive,  no  lubricant  is  required. 

The  following  table  gives  the  disintegrants,  ad- 
hesives, and  lubricants  used  in  some  of  the  more 
important  tablets  of  the  British  Pharmaceutical 
Codex,  and  should  form  a useful  guide  to  the  devising 
of  extemporaneous  formula} : 


Tablettse.  Disintegrants. 


Adhesives 


Lubricants. 


Acetanilidi  com- 
posit®. 

Acidi  acetylsali-  Potato  starch, 
cylici. 

Bismuthi  et  sodii  — 

bicarbonatis. 

Cascar®.  Potato  starch. 


Colocynthidis 

composit®. 

F e r r i (s  y n : 
Blaud’s  tablets) 


Glucose  and 
Iheobroma 
emulsion. 

Acacia  and  alco- 
hol (40%). 

Acacia  and  water. 

Ethereal  solution 
of  theobroma 
and  alcohol. 

Ethereal  solution 
of  theobroma 
and  alcohol. 

Sugar,  acacia, 
and  theobroma 
emulsion  (made 
with  acacia). 


Talc. 

Talc. 
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Tablettae. 

Disintegrants. 

Adhesives. 

Lubricants. 

Ferri  carbonatis. 

Starch. 

Glucose,  ethereal 
solution  of  theo- 
broma,  and 
water. 

Ferri  phosphatis 

Potato  starch. 

Sugar  and  water. 

Talc. 

cum  quinina  et 
strychnina. 

Folrmaldehydi 
(milk  sugar  used 
as  absorbent). 

Sugar,  acacia, 
ether,  and  al- 
cohol (45%). 

— 

Glusidi. 

— 

Theobroma  emul- 
sion. 

— 

Hydrargyri  cum 
creta. 

Potato  starch. 

Theobroma  emul- 
sion. 

— - 

Hydrargyri  sub- 

Potato  starch. 

Sugar  and  water. 

Talc. 

chloridi. 

Hydrargyri  sub- 
chloridi  compo- 
sitae. 

Sugar  and  theo- 
broma emul- 
sion. 

— 

Nitroglycerini. 

Sugar,  acacia, 

and  theobroma 
emulsion. 

— 

Pancreatini. 

— - 

Sugar  and  water. 



Paraformaldehy- 
cli  et  menthol. 

Sugar  and  theo- 
broma emulsion 
(made  with 
acacia). 

Pepsini. 

Ethereal  solution 
of  theobroma 
and  alcohol 

(80%). 

Phenacetmi. 

Potato  starch. 

Glucose  and 
theobroma 
emulsion. 

Phenacetini  com- 
positae. 

Potato  starch. 

Acacia  and 

water. 

Talc. 

Phenazoni. 

— 

— 

Talc. 

Phenolplithaleini 

compositae. 

Starch. 

Milk  sugar  and 
theo  broma 
emulsion. 

Po  dophyllini 
compositae. 

— 

Theobroma  emul- 
sion. 

— • 

Potassii  bromidi. 

— 

— 



Potassii  chloratis. 





Potassii  chlora- 

— 

— 

. 

tis  et  boracis. 
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Tablettse. 

Disintegrants. 

Adhesives. 

Lubricants. 

Quinine. 

Potato  starch. 

Acacia,  glucose, 
and  theobroma 
emulsion. 

— 

Quinine  et  ferri 

Sugar,  glucose, 
and  theobroma 
emulsion. 

' 

Khei  composite. 

Sugar,  ethereal 
solution  of  theo- 
broma, and 
alcohol. 

Rhei  ct  sod*. 

Acacia  and  theo- 
broma emul- 
sion. 



Santonini  com- 
posite. 

Sugar  and  theo- 
broma emul- 
sion. 

— 

Saponis  compo- 
site. 

Sugar  and  alco- 
hol. 

— _ 

Scille  composi- 
te. 

Sugar  and  alco- 
hol (45%). 

— 

Sodii  bicarbona- 
tis  composite. 

Acacia  and  theo- 
broma e m u 1 - 

— 

Sulphonal. 

Potato  starch. 

sion. 

Glucose  and 
theobroma 
emulsion. 

— 

Suprarenali  sicci. 

Sugar  and  theo- 
broma emul- 
sion. 

Fhyroidei  sicci. 

Sugar  and  theo- 
broma emu  1 - 
sion. 

Zinci  valerianatis; 
composite. 

Sugar,  ethereal 
solution  of 
theobroma,  and 
alcohol. 

Tablet  Machines. — At  one  time  it  was  a common 
practice  for  pharmacists  to  make  one  tablet  at  a time 
by  a process  of  percussion.  The  granules  were 
weighed  out  on  paper  as  if  powders  were  to  be  sent. 
The  contents  of  each  powder  paper  in  turn  were  poured 
into  a hollow  steel  cylinder  or  die  of  suitable  dimen- 
sions, in  which  they  rested  on  the  concave  upper  sur- 
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face  of  the  lower  punch.  The  upper  punch  was  then 
introduced  and  struck  a sharp  blow  with  a mallet  to 
compress  the  material. 

A modification  of  this  method  is  found  in  a type  of 
small  tablet  machine  in  which  the  upper  punch  is 
screwed  down  on  to  the  material.  Both  these  methods 
suffer  from  the  disadvantage  that  the  degree  of  com- 
pression cannot  be  exactly  regulated,  with  the  result 
that  tablets  of  varying  thicknesses  are  obtained. 

Small  tablet  machines  are  now  obtainable  of  a 
lever  type  that  can  be  adjusted  to  compress  the 
material  with  equal  force  throughout  the  preparation 
of  any  number  of  tablets.  The  machine  is  first 
adjusted  by  weighing  the  granules  for  one  tablet 
and  pouring  these  into  the  die ; the  lower  punch  is  then 
raised  until  the  material  is  brought  level  with  the 
surface  of  the  die,  and  the  punch  is  fixed  in  this  position. 
The  remaining  granules  are  then  placed  in  a “ shoe." 
When  the  lever  is  brought  down  (or  pushed  sideways 
in  one  class  of  machine)  the  material  is  compressed  by 
the  upper  punch.  On  raising  the  lever  (or  pulling  it 
in  the  opposite  direction)  the  lower  punch  rises  in  the 
die  and  pushes  out  the  tablet;  at  the  same  time  the 
“ shoe  " comes  forward,  knocks  away  the  finished 
tablet  (which  falls  down  a chute  and  is  received  in  a 
conveniently  placed  box),  and  passing  over  the  surface 
of  the  die  refills  it  with  granules  ready  for  the  next 
tablet.  On  bringing  down  the  lever  again  the  " shoe  " 
retires  and  another  tablet  is  compressed. 

A better  type  of  machine,  but  somewhat  more 
expensive,  is  one  in  which  the  operations  just  described 
are  carried  out  automatically  by  turning  a fly-wheel. 
From  60  to  100  tablets  a minute  can  be  prepared  by 
machines  such  as  these. 

On  the  large  scale,  the  rate  of  production  is  increased 
by  including  several  punches  in  one  machine.  A large 
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“ rotary  ” machine  may  have  as  many  as  twenty 
punches  and  be  capable  of  producing  well  over  1,000 
tablets  a minute. 

The  degree  of  compression  in  a tablet  machine  must 
be  adjusted  with  a view  to  the  purpose  for  which  the 
tablets  are  to  be  used.  Briefly,  tablets  that  are  in- 
tended for  slow  solution  in  the  mouth  must  be  com- 
pressed strongly,  while  those  to  be  dissolved  in  water 
or  to  be  swallowed  whole  should  only  be  compressed 
to  an  extent  that  will  permit  of  their  being  handled 
and  transported  without  crumbling. 

The  size  of  punches  and  die  selected  will  depend 
principally  on  the  weight  of  the  tablet  to  be  made — 
the  heavier  the  tablet  the  larger  should  be  the  diameter 
of  the  punches.  When  a tablet  is  intended  for  solution 
in  water,  or  in  the  mouth,  it  should  be  as  flat  as  pos- 
sible in  order  to  expose  a large  surface.  A tablet  to 
be  swallowed  whole  should  be  thicker  and  of  lesser 
diameter. 

Punches  may  be  obtained  in  various  diameters, 
from  to  | inch  or  more.  They  are  usually 

circular,  but  numerous  other  shapes  may  be  ob- 
tained. It  is  becoming  an  accepted  practice  to 
employ  other  shapes  for  poisonous  tablets  used  for 
purposes  other  than  internal  administration.  An 
impetus  will  doubtless  be  given  to  this  tendency 
by  the  inclusion  in  the  United  States  Pharma- 
copoeia X.  of  Toxitabellae  Hydrargyri  Chloridi  Cor- 
rosivi,  which  are  required  to  be  angular  in  form,  and 
to  have  impressed  upon  them  the  word  “ Poison  ” 
and  a skull  and  cross-bones.  They  are  also  to  be 
coloured  blue,  preferably  with  sodium  indigotin- 
disulphonate. 

Usually,  punches  are  made  of  steel,  but  other 
materials  are  employed  for  special  purposes.  Thus 
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it  has  been  shown  that  traces  of  iron  act  catalytically 
in  hastening  the  rate  of  hydrolysis  of  acetylsalicylic 
acid,  consequently  copper  punches  are  frequently 
employed  in  the  manufacture  of  aspirin  tablets. 
Iodine  would  act  on  metal  punches,  so  this  is  usually 
compressed  with  agate  punches. 

Whatever  the  material  of  the  punches,  the  greatest 
care  must  be  taken  to  guard  against  their  becoming 
scratched  or  slightly  chipped.  They  should  be  care- 
fully cleaned  after  use  and  occasionally,  in  the  case 
of  steel  punches,  should  be  polished  with  very  fine 
emery. 


Tablet  Triturates. 

These  are  small  tablets  composed  of  milk  sugar 
and  made  by  a process  of  moulding  a soft  mass. 

The  mould,  which  is  usually  made  of  vulcanite,  has 
two  parts : an  upper  plate  perforated  by  holes ; a lower 
plate  having  projecting  pegs  that  correspond  in  posi- 
tion to  the  holes  in  the  upper  plate,  and  which  fit 
accurately  into  them  when  the  upper  plate  is  super- 
imposed on  the  lower  one. 

The  first  step  is  to  ascertain  the  exact  weight  of 
the  tablets.  This  is  done  by  moistening  a suitable 
quantity  of  milk  sugar  (or  a mixture  of  refined  sugar 
and  milk  sugar  in  equal  parts)  with  a liquid  consisting 
of  equal  parts  of  alcohol  and  water.  The  pasty  mass 
so  obtained  is  worked  into  the  holes  of  the  upper  plate, 
treating  first  one  side  and  then  the  other,  so  that  the 
material  is  flush  with  the  surface  of  the  plate  on 
both  sides. 

The  upper  plate  is  then  placed  over  the  lower  one, 
and  the  contents  of  the  holes  are  forced  out  by  the 
pegs  of  the  lower  plate.  The  small  tablets  standing 
on  the  pegs  of  the  lower  plate  are  next  -carefully 
collected  and  weighed. 
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Assume  that  the  mould  has  50  holes  and  that  the 
50  tablets  weigh  75  grains;  then  if  50  tablets  are  to 
be  made,  each  containing  grain  of  arsenious 
•acid,  50  tablets  will  require  50  x ^ of  arsenic 
(=2i  grains)  + 72^  grains  of  milk  sugar  to  make  up 
the  total  of  75  grains.  But  in  order  to  have  a work- 
able quantity  of  material,  it  is  necessary  to  take  more 
material  than  is  actually  to  be  converted  into  tablets. 
A convenient  quantity  would  be  120  grains,  which 
w ould  be  sufficient  for  80  tablets.  This  would  require 
80  x 2*0  grain  of  arsenic  (—4  grains)  + 116  grains  of 
milk  sugar.  The  mixture  is  made  into  a paste  as 
before  and  forced  into  the  holes  of  the  upper  plate, 
which  is  immediately  superimposed  on  the  lower 
plate.  The  tablets  which  are  forced  out  of  the  holes 
are  exposed  to  the  air  until  dry  before  being  boxed. 


CHAPTER  XII 

PASTILLES  AND  LOZENGES 


Pastilles— Pastilli. 

Pastilles  are  small  glyco-gelatin  masses  containing  a 
medicament  in  solution  or  in  suspension. 

The  Base. — The  following  formula  yields  a suitable 
base : 

Gflatin 2 parts  j AU  b 

Glycerin 5 parts  f weighL 

Orange-flower  water  . . 5 parts  J 

Ammoniacal  solution  of  carmine  . . Sufficient. 

The  gelatin  is  cut  into  shreds,  placed  in  a tared 
dish,  and  soaked  in  the  orange-flower  water  until 
softened.  The  glycerin  is  added  and  the  mixture 
heated  on  a water-bath  until  the  gelatin  has  dissolved. 
Finally,  sufficient  of  the  carmine  solution  is  added  to 
impart  a suitable  colour. 

Making  the  pastilles. — -A  sample  pastille  is  poured, 
and  its  weight  ascertained.  A useful  form  of  pastille 
mould  is  that  introduced  by  Bilson  and  sold  by 
Messrs.  Toogood.  It  consists  of  a number  of  saucer- 
shaped pieces  of  metal  soldered  to  a metal  plate. 
Some  of  the  melted  base  is  poured  into  one  of  the 
saucers,  previously  lubricated  by  means  of  almond 
oil  on  a piece  of  cotton -wool.  The  saucers  are  very 
shallow,  and  it  is  possible  to  fill  them  so  that  the  upper 
and  lower  surfaces  of  the  pastille  are  almost  equally 
convex,  the  viscosity  of  the  liquid  base  being  such 
that  the  mould  can  be  more  than  filled  without  danger 
of  overflowing.  When  the  pastille  has  set  it  is  weighed. 
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ilie  next  step  is  to  ascertain  the  weight  of  the  remain- 
ing base,  and  to  divide  this  weight  by  the  weight  of  the 
sample  pastille.  This  will  show  how  many  pastilles 
can  be  produced  from  the  base,  and  thus  indicates 
how  much  medicament  must  be  added.  Consider  the 
following  prescription : 

Ii  Benzamin.  lactat.  . . . . gr. 

Ammon,  chlor.  . . . . gr.  | 

Ft.  pastil.  Mitte  xxiv. 

A quantity  of  base  is  made  that  is  known  by  ex- 
perience to  be  quite  sufficient.  Thus,  as  a pastille 
usually  weighs  a little  more  than  30  grains  and 
twenty-four  are  required,  it  would  be  safe  to  make 
about  2 ounces  (apothecaries’)  of  base.  A sample 
pastille  is  poured  and  weighed,  and  the  remaining 
base  is  weighed.  Suppose  that  the  pastille  weighs 
30  grains  and  the  base  weighs  960  grains.  Then  there 

is  enough  base  for  95°=32  pastilles.  The  quantity 
of  the  medicaments  required  will  be: 

Benzamine  lactate:  32  x if  grains. 

Ammonium  chloride:  32  x^=i6  grains. 

Weigh  2 grains  of  benzamine  lactate,  dissolve  in 
30  minims  of  water,  and  take  24  minims  of  the  solu- 
tions^ grains,  which  is  added  to  the  melted  base. 
Add  also  16  grains  of  ammonium  chloride,  which 
dissolves  readily  in  the  base.  After  gently  stirring, 
pour  the  melted  base  into  the  saucer-shaped  moulds 
which  have  been  previously  lubricated. 

When  the  medicament  is  one  that  is  insoluble  in 
the  base,  it  should  be  rubbed  down  with  a little  glycerin 
before  being  added.  In  such  a case  the  mixture  must 
be  gently  stirred  while  the  pastilles  are  being  poured. 

If  no  mould  be  available  for  the  shaping  of  the 
pastilles,  the  base  may  be  weighed  as  before  and 
sufficient  medicament  added  for  a few  more  pastilles 
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than  are  actually  to  be  sent.  The  medicated  mass 
is  then  poured  into  a flat  tray,  say  the  lid  of  a tin  box, 
which  has  been  previously  lubricated,  and  the  flat 
sheet  of  glyco-gelatin  material  so  obtained  is  cut  into 
a number  of  equal  pieces  corresponding  to  the  number 
of  doses  of  the  medicament  that  have  been  added 
to  the  base.  The  advantage  of  making  for  rather 
more  than  are  to  be  sent  is  that  some  of  the  pastilles 
prepared  by  this  method  are  likely  to  be  imperfectly 
shaped,  and  these  may  be  rejected. 

Lozenges — Trochisci. 

Lozenges  are  flat,  hard,  sugary  masses  containing 
a medicament  and  intended  for  slow  solution  in  the 
mouth.  They  are  used  principally  for  the  continuous 
application  of  antiseptic  or  astringent  substances  to 
the  mucous  membrane  of  the  throat,  and,  occasionally, 
for  the  administration  of  internal  remedies. 

Bases  for  Lozenges  are  given  in  various  works  of 
reference,  and  when  a lozenge  other  than  an  official 
one  is  ordered  in  dispensing,  one  of  the  standard  bases 
may  be  used.  When,  say,  thirty  lozenges  are  to  be 
sent,  it  is  advisable  to  make  for  at  least  forty,  since 
there  is  always  a certain  amount  of  waste.  The 
medicament  is  mixed  with  the  base  to  form  a mass 
somewhat  softer  than  a pill  mass,  and  this  is  weighed. 
The  weight,  divided  by  the  number  of  lozenges  for 
which  mass  has  been  made,  gives  the  weight  of  each 
lozenge.  The  mass  is  then  rolled  out  into  a flat  cake 
on  a lozenge  board  by  means  of  a roller.  (An  ordinary 
pastry  board  and  roller  answers  quite  well.)  Before 
and  during  the  rolling,  the  board  and  roller  should  be 
sprinkled  with  a powder  such  as  a mixture  of  starch, 
2 parts,  sugar,  i part,  to  prevent  the  mass  from 
sticking.  At  intervals,  a trial  lozenge  is  cut  from  the 
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mass  by  means  of  a lozenge  cutter  and  weighed. 
Rolling  is  continued  until  a trial  lozenge  has  the  correct 
weight,  when  as  many  as  possible  of  the  required 
number  of  lozenges  are  cut  out.  It  is  not  to  be 
expected  that  the  whole  of  the  required  lozenges  will 
be  obtained  after  one  rolling  and  cutting.  The  scraps 
must  be  gathered  together  and  remassed,  then  again 
rolled  out,  cutting  trial  lozenges,  and  a further 
quantity  of  lozenges  cut  from  the  cake. 

The  lozenges  are  finally  dried  by  exposure  on  a 
flat  tray  in  an  air  oven  at  a temperature  of  about 
50°,  or  less  in  the  case  of  lozenges  containing  volatile 
substances. 

An  account  of  the  preparation  of  the  official  lozenges 
should  be  sought  in  a book  on  pharmacy. 
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EFFERVESCING  GRANULES— GRANULA 
EFFERVESCENTIA 

Effervescing  granules  afford  a pleasant  means  of 
administering  saline  substances.  They  consist  of 
sodium  bicarbonate,  citric  acid,  tartaric  acid  and  the 
particular  salt  ordered.  The  mixed  powders  are 
made  into  granules  by  the  treatment  described  below, 
and  they  are  taken  by  dissolving  a directed  quantity 
in  water  and  drinking  the  solution  while  it  is  in  a state 
of  effervescence. 

The  General  Procedure  is  to  mix  the  powders  in  the 
proportions  described  later,  and  place  the  mixture 
in  a porcelain  dish  on  a water-bath.  The  dish  should 
be  quite  hot  before  the  powders  are  introduced.  The 
material  is  flattened  out  and  pressed  against  the  sides 
of  the  dish  by  means  of  a horn  scoop.  After  a minute 
or  two  the  mass  becomes  moist  owing  to  the  liberation 
of  water  of  crystallisation  from  the  citric  acid.  At 
this  stage  it  is  gently  turned  over  by  means  of  the 
scoop,  and  the  other  side  of  the  caked  material  is 
subjected  to  the  heat  of  the  sides  and  bottom  of  the 
dish.  The  mass  is  then  turned  out  of  the  dish  on  to  a 
No.  5 or  No.  8 incorrodible  sieve  and  forced  through 
the  meshes  to  form  granules  of  uniform  size.  The 
granules  are  placed  on  a No.  20  sieve  and  lightly 
shaken  to  free  them  from  “ dust,”  and  finally  dried 
in  a thin  layer  in  an  oven  at  a temperature  not 
exceeding  550. 

During  the  heating  in  the  dish  the  material  loses 
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about  one-seventh  of  its  weight  owing  to  interaction 
between  some  of  the  sodium  bicarbonate  and  the  acids, 
with  loss  of  carbon  dioxide. 

Calculating  the  Quantities. — It  is  first  of  all  necessary 
to  select  a suitable  base.  The  following  are  the  pro- 
portions of  sodium  bicarbonate  and  acids  that  may 
be  used : 

Sodium  bicarbonate  . . . . 53  per  cent. 

Tartaric  acid  . . . . 28  ,, 

Citric  acid  . . . . . . 19  ,, 

The  use  of  both  acids,  instead  of  one  only,  is  because 
tartaric  acid  contains  no  water  of  crystallisation.  If 
citric  acid  only  were  used,  too  much  water  would  be 
liberated  in  the  dish  and  too  much  interaction  would 
occur,  with  the  result  that  the  finished  granules  would 
scarcely  effervesce  at  all  when  dissolved  in  water. 
The  product  would  not  only  be  inferior,  but  also  more 
expensive,  owing  to  the  higher  cost  of  citric  acid. 

It  is  customary,  in  the  absence  of  other  instructions, 
to  calculate  for  drachm  doses.  But  as  a loss  of  one- 
seventh  occurs  during  manufacture  owing  to  evolution 
of  carbon  dioxide,  the  quantity  of  base  and  medica- 
ment must  be  70  grains  for  each  drachm  dose.  Thus 
if  5 grains  of  a certain  salt  are  ordered  for  each  dose, 
65  grains  of  base  will  be  required  for  each  dose;  if 
8 grains  of  medicament  are  ordered,  62  grains  of  base 
will  be  required,  and  so  on.  Another  point  to  be 
borne  in  mind  is  that  there  will  be  additional  loss 
owing  to  imperfect  granulation,  a quantity  of  “ dust  ” 
being  obtained  that  cannot  be  sent  with  the  granules. 
Consider  the  following  prescription : 

R Calcii  glycerophosph.  . . gr.  vi. 

Ft.  gran.  eff.  Mitte  §iii. 

If  giii.  are  to  be  sent  it  is  advisable  to  make  for 
§iv. 
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The  quantity  of  calcium  glycerophosphate  required 
for  §iv.  (allowing  for  drachm  doses)  will  be  32X6= 
192  grains. 

The  quantity  of  base  required  for  one  dose  will  be 
70  — 6=64  grains. 

The  total  quantity  of  base  required  for  32  drachm 
doses  will  be  32X64=2,048  grains. 

This  quantity  of  base  is  made,  using  the  percentages 
of  acids  and  bicarbonate  already  given,  and  is  added 
to  the  192  grains  of  glycerophosphate,  the  mixture 
being  granulated  as  described  previously. 

w After  drying,  exactly  §iii.  are  weighed  out  and  sent 
in  a wide-mouth  bottle  with  a boxwood  topped  cork, 
a piece  of  waxed  paper  being  inserted  between  the 
neck  of  the  bottle  and  the  cork  to  keep  the  contents 
air-tight. 

An  account  of  the  official  granular  effervescent 
preparations  should  be  sought  in  a book  on  pharmacy. 


CHAPTER  XIV 

LOTIONS— LOTIONES 


Lotions  are  liquid  preparations  intended  to  be  applied 
to  the  skin  without  friction.  Their  constituents  are 
usually  of  a cooling  or  antiseptic  nature. 

In  general,  the  preparation  of  lotions  presents  very 
few  exceptional  problems  other  than  those  met  with 
in  dispensing  mixtures.  They  consist  as  a rule  of 
aqueous  solutions  of  chemical  substances,  with  or 
without  alcohol  or  glycerin.  Alcohol  is  often  included 
to  accentuate  the  cooling  nature  of  a lotion,  which  it 
does  owing  to  its  rapid  evaporation  from  the  surface. 
Glycerin  is  sometimes  included  to  maintain  the  surface 
to  which  the  lotion  is  applied  in  a moist  condition, 
thereby  prolonging  the  contact  of  the  medicament. 

Lotions  should  not  as  a rule  contain  mucilages;  but 
occasional  instances  occur  where  the  inclusion  of 
mucilage  cannot  be  avoided,  and  in  these  cases  muci- 
lage of  tragacanth  is  preferable  to  acacia.  Consider 
the  following  prescription : 

R Hyd.  perchl. 

Ammon,  chlor. 

Tr.  benz.  simp. 

Aquam  rosae 

Ft.  lotio  pro  facie. 

Ordinarily,  simple  tincture  of  benzoin  yields  a 
very  good  colloidal  precipitate  of  resin  on  dilution 
with  water.  But  in  this  case,  when  the  salts  are  added, 
the  colloidal  precipitate  is  coagulated  unless  mucilage 
is  included. 


gr.  ii. 
gr.  xxx. 
311- 

ad  §iv. 
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The  prescription  should  be  dispensed  by  diluting 
2 fluid  drachms  of  mucilage  of  tragacanth  with  water, 
pouring  in  the  tincture,  stirring  gently,  and  then 
adding  the  salts,  previously  dissolved. 

Mercuric  chloride  is  such  a strong  electrolyte  that 
it  will  coagulate  practically  any  colloid  of  the  non- 
reversibie  type  unless  this  is  first  stabilised  by  the 
addition  of  a protective  colloid. 

Lotions  frequently  contain  a small  percentage  of 
active  ingredient.  These  present  little  difficulty,  and 
are  dealt  with  as  described  in  the  section  on  Percentage 
Solutions. 

All  lotions  containing  a poison  or  a poisonous  sub- 
stance must  be  dispensed  in  a bottle  distinguishable 
by  touch  from  an  ordinary  medicine  bottle,  and 
labelled  “ Not  to  be  Taken  Internally.”  They  should 
not  be  labelled  “ Poison  ” unless  this  is  directed  on  the 
prescription. 

Lotions  which  do  not  contain  poisons  or  anything 
dangerous — e.g.,  one  containing  a*  small  quantity  of 
boric  acid — should  be  sent  in  an  amber-coloured  bottle 
or  a panelled  bottle.  It  is  not  advisable  to  use  poison 
bottles  indiscriminately  merely  because  a preparation 
is  intended  to  be  used  externally  qon  the  other  hand, 
ordinary  medicine  bottles  should  not  be  used  for 
external  preparations. 

Eye  Lotions  (Coilyria)  should  always  be  sent  in  a 
sterile  condition.  They  should  always  be  filtered 
through  paper,  except  in  a few  rare  instances  where  a 
precipitate  is  the  active  constituent. 

Eye  lotions  containing  mercuric  chloride  or  copper 
sulphate  do  not  require  sterilising,  as  these  substances 
are  themselves  germicidal. 

Green  extract  of  belladonna  is  sometimes  ordered  in 
eye  lotions;  it  should  either  be  rubbed  down  in  a 
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mortar  with  warm  water  or  dissolved  in  water  in  a 
dish  on  a water-bath.  The  resulting  solution  must 
be  filtered  whichever  method  is  adopted. 

When  an  eye  lotion  is  of  a type  most  conveniently 
applied  by  means  of  an  eye-bath,  this  should  be  sup- 
plied when  enquiry  shows  that  the  patient  does  not 
possess  one. 

Nasal  Lotions  or  Nasal  Douches  (Collunaria)  are 

dispensed  like  ordinary  lotions.  Here  also  care 
should  be  taken  that  the  patient  possesses  the  neces- 
sary apparatus,  such  as  a nasal  syringe  or  irrigator. 

Mouth  Washes  (Collutoria)  are  usually  directed  to 
be  diluted  with  warm  water  and  applied  frequently. 
They  are  generally  to  be  retained  in  the  mouth  for  a 
short  period  to  enable  them  to  exert  an  antiseptic  or 
healing  action. 

Aural  Lotions  are  intended  to  be  syringed  gently 
into  the  ear.  They  should  always  be  used  warm  (at 
about  550),  and  enquiry  should  be  made  as  to  whether 
the  patient  has  an  ear  syringe.  If  not,  one  should 
be  supplied,  and  the  method  of  using  it  explained. 

Gargles  (Gargarismata)  present  no  problems  other 
than  those  met  with  in  mixtures  and  lotions.  The 
remarks  made  on  the  opposite  page  with  regard  to 
the  containers  for  lotions  apply  equally  to  gargles. 


CHAPTER  XV 

OINTMENTS— UNGUENTA 

Ointments  are  mixtures  of  various  substances  with 
fats,  waxes,  or  hydrocarbons,  intended  to  be  applied 
to  the  skin  on  lint  or  other  material,  or  to  be  smeared 
upon  the  skin  directly,  with  or  without  friction. 

In  making  ointments  it  is  essential  that  the  medica- 
ment shall  be  uniformly  mixed  with  the  base  and  that 
in  the  vast  majority  of  cases  it  shall  be  in  the  finest 
possible  state  of  division.  Ointment  bases  are  of 
two  types:  (i.)  Those  used  when  the  active  ingredient 
is  intended  to  he  absorbed  by  the  skin.  These  usually 
contain  fats  such  as  lard  or  benzoated  lard,  or  in 
hot  climates  suet  or  benzoated  suet  together  with 
lard.  When  a fairly  large  quantity  of  liquid  has  to 
be  incorporated,  they  may  also  contain  wool  fat. 
(ii.)  Those  used  when  the  medicament  is  intended  to  exert 
a local,  protective  or  healing  c^ction.  These  usually 
consist  of  hydrocarbons  such  as  soft  or  hard  paraffins 
(petrolata),  or  mixtures  of  these,  with  or  without 
beeswax.  'Wool  fat  may  also  be  included  in  these 
bases  when  a large  quantity  of  liquid  has  to  be  in- 
corporated. 

From  the  dispensing  point  of  view  ointments  can 
be  divided  into  two  classes:  (i.)  Those  prepared  by 
trituration,  (ii.)  Those  prepared  by  fusion. 

Ointments  Prepared  by  Trituration. 

When  the  quantity  of  ointment  is  not  more  than 
an  ounce  or  so,  a white  porcelain  or  marble  ointment 
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slab  should  be  used,  in  conjunction  with  a spatula, 
bor  larger  quantities  a pestle  and  mortar  are  used. 

The  ointment  slab  should  be  of  good  size  (about 
12  inches  square  is  suitable)  and  the  spatula  should  be 
about  8 inches  long.  A flexible  steel  spatula  is  the 
most  suitable  when  its  use  is  permissible,  but  a steel 
spatula  must  not  be  used  when  there  is  a possibility 
that  the  medicament  may  react  with  the  metal. 
For  example,  steel  spatulas  should  not  be  used  in 
preparing  ointments  containing  free  mercury,  mercuric 
nitrate,  mercuric  chloride  or  other  mercuric  salts,  or 
iodine.  A flexible  vulcanite  spatula  is  the  best 
substitute  for  a steel  spatula. 

The  whole  of  the  medicament  must  first  be  mixed 
intimately  with  a little  of  the  base,  and  then  the 
remainder  of  the  base  incorporated  gradually,  the 
spatula  being  held  flat  and  worked  with  a side-to-side 
motion  rather  than  a rotary  one. 

W hen  the  medicament  is  a rather  gritty  or  slightly 
lumpy  insoluble  substance,  which  no  amount  of 
previous  powdering  in  a mortar  improves  ( e.g .,  zinc 
oxide  or  calamine  or  mercuric  oxide  in  eye  ointments), 
it  should  be  levigated  on  the  slab  with  a few  drops  of 
almond  oil,  when  a lard  or  suet  base  is  being  used,  or 
with  a few  drops  of  liquid  paraffin  when  a paraffin 
(petrolatum)  base  is  being  used.  Small  quantities  of 
vegetable  powders  may  be  levigated  with  a few  drops 
of  water  before  adding  the  base. 

Crystalline  substances  that  are  soluble  and  present 
in  small  quantities  should  be  dissolved  in  a little 
water.  Examples  are  alkaloidal  salts,  mercuric 
chloride,  potassium  iodide  or  resorcin.  Some  dis- 
pensers appreciate  the  desirability  of  this  course,  but 
do  not  adopt  it  because  they  think  that  the  base  will 
not  absorb  the  aqueous  liquid.  Actually,  lard  and 
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soft  paraffin  will  each  absorb  10  per  cent,  of  their 
weight  of  water,  and  wool  fat  will  absorb  more  than 
twice  its  weight  of  water  to  form  a water/oil  type 
emulsion. 

Alkaloids  (free)  should  be  dissolved  in  oleic  acid  on 
the  slab  before  the  base  is  added.  When  oleic  acid  is 
considered  undesirable  a little  alcohol  may  be  used. 

Extracts,  (a)  if  soft,  should  be  rubbed  down  on  the  slab 
with  a few  drops  of  water  or  alcohol  according  to 
whether  they  are  aqueous  or  alcoholic  extracts ; ( b ) if 
dry,  should  be  finely  powdered  and  treated  as  de- 
scribed above  for  ordinary  powders;  (c)  if  liquid  and 
present  in  large  quantity,  should  be  evaporated  to 
about  a quarter  of  their  original  bulk. 

Ointments  Prepared  by  Fusion. 

The  ointment  base  may  contain  hard  paraffin 
(petrolatum),  beeswax,  lead  plaster  or  some  other 
ingredient  that  is  quite  solid  at  ordinary  temperatures, 
with  soft  paraffin,  lard,  suet,  wool  fat  or  an  oil.  In 
such  cases  the  base  must  be  prepared  by  melting  the 
ingredients  in  a porcelain  dish  on  a water-bath.  The 
substance  of  highest  melting  point  should  be  shredded 
and  melted  first  and  the  other  ingredients  of  the  base 
added  in  order  of  their  melting  points.  Thus  in  a 
base  containing  beeswax,  hard  paraffin,  soft  paraffin, 
wool  fat  and  lard,  these  ingredients  should  be  melted 
in  the  order  in  which  they  are  mentioned,  the  second 
being  added  when  the  first  has  melted,  and  so  on. 
This  procedure  is  much  quicker  than  putting  all  the 
ingredients  into  the  dish  together,  and  has  the  advan- 
tage of  not  subjecting  the  substances  of  lower  melting 
point  to  an  unnecessary  amount  of  heat,  which  in  the 
case  of  lard  tends  to  bring  about  the  liberation  of 
free  fat  acid, 
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When  such  a base  contains  an  oil,  and  the  medicament 
is  a solid  substance,  it  is  advisable  to  levigate  the  solid 
with  the  oil  in  a hot  mortar  and  then  to  add  to  it 
gradually,  with  constant  trituration,  the  previously 
melted  mixture  of  the  other  ingredients.  The  mortar 
may  be  made  hot  by  standing  it  in  a water-bath  for 
some  time.  For  small  quantities  of  ointments  a hot 
slab  may  be  used. 

If  the  ointmentbase  does  not  contain  an  oil,  but  contains 
a solid  medicament,  this  must  be  finely  powdered  and 
sifted  into  the  melted  base  through  fine  muslin  or  a 
No.  40  or  No.  60  sieve.  This  should  be  done  after  the 
base  has  been  removed  from  the  water-bath  and  has 
just  begun  to  thicken.  The  mixture  must  then  be 
stirred  until  cold. 

It  sometimes  happens  that  an  ointment  prepared 
by  fusion  is  somewhat  lumpy.  In  such  a case  it  may 
be  improved  by  placing  it  when  cold  in  the  centre  of  a 
small  square  of  muslin  on  a slab,  gathering  up  the 
corners  of  the  muslin  in  the  right  hand,  twisting  them 
together,  and  pulling  the  muslin  bag  so  produced 
under  the  edge  of  a spatula  held  down  hard  on  the 
slab.  The  ointment  is  thus  forced  through  the  muslin, 
and  is  finally  rubbed  down  on  the  slab  until  perfectly 
homogeneous. 

Ointments  prepared  by  fusion  and  containing 
insoluble  medicaments  are  always  improved  by 
rubbing  down  on  a slab,  even  when  the  process  of 
forcing  through  muslin  is  not  necessary. 

Ointments  may  be  sent  out  in  glass  jars  having 
glass  or  aluminium  caps,  or  in  earthenware  pots 
having  earthenware  or  celluloid  caps.  The  surface 
of  the  ointment  should  be  covered  by  a circle  of 
waxed  paper  cut  to  the  right  size. 

Chip  boxes  or  cardboard  boxes  should  only  be 
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used  when  it  is  known  that  the  patient  cannot  well 
afford  other  kinds.  These  boxes  are  usually  used  in 
Britain  for  National  Health  Insurance  dispensing. 

Collapsible  tubes  made  of  tin  are  very  convenient 
for  ointments.  When  the  ointment  is  one  made  by 
fusion,  and  not  containing  an  insoluble  ingredient 
that  would  settle  to  the  bottom,  the  melted  ointment 
may  be  poured  directly  into  the  tube.  In  most 
cases,  however,  this  practice  is  inadvisable,  and  it  is 
better  to  make  the  ointment  into  the  form  of  a 
cylinder,  which  is  wrapped  in  waxed  paper  or  parch- 
ment paper,  leaving  the  ends  open,  and  place  the 
cartridge  so  formed  in  the  tube.  The  tube  should 
be  of  such  a size  that  the  ointment  will  occupy  about 
three-quarters  of  its  capacity.  It  is  closed  by 
flattening  out  the  end  under  a spatula  and  turning  the 
flattened  end  over  and  over  in  J-inch  folds,  flattening 
each  fold.  The  closing  can  be  effected  more  neatly 
with  the  aid  of  a special  tube  closer. 

Ordinary  gummed  labels  soon  drop  off  a tin  tube. 
They  should  be  fixed  by  a narrow  paper  band  attached 
to  each  side  of  the  label  and  passing  round  the  back 
of  the  tube,  which  is  very  slightly  indented  at  the 
sides  to  keep  the  band  from  slipping  up  or  down 


CHAPTER  XVI 

SUPPOSITORIES — SUPPOSITORIA 

These  are  solid,  uniformly  medicated  masses  intended 
for  introduction  into  the  body  cavities.  Their 
melting  temperature  is  slightly  below  the  body  tem- 
perature, so  that  after  insertion  the  masses  melt  and 
the  medicament  is  liberated  in  contact  with  the 
mucous  surfaces. 


Suppositories  are  distinguished  by  different  terms 
according  to  the  particular  purpose  for  which  they 
are  intended. 

Rectal  suppositories  are  supplied  when  “ supposi- 
tories are  ordered  without  further  distinction. 
They  weigh  about  15  grains  or  about  30  grains. 

Vaginal  suppositovies  are  usually  ordered  under  the 
name  of  “ pessaries/’  They  weigh  about  60  grains, 
90  grains  or  120  grains. 

Urethral  suppositories  are  usually  referred  to  as 
“bougies.”  They  weigh  about  15  grains,  but  are 
longer  and  narrower  than  rectal  suppositories. 

Nasal  suppositories,  usually  called  “ nasal  bougies,” 
weigh  about  20  grains,  and  are  somewhat  longer  than 
ordinary  bougies. 


RECTAL  SUPPOSITORIES. 

This  form  is  required  more  than  any  other.  In 
Britain  the  15  grains  size  is  usually  ordered,  but  in 
America  the  30  grains  size  is  customary.  The 
advantage  of  the  larger  size  is  that  the  medicament 
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is  brought  into  closer  contact  with  the  mucous 
surface. 

Rectal  suppositories  have  either  a conical  shape 
or  are  torpedo-shaped.  When  small  quantities  are 
being  made  by  hand,  conical-shaped  suppositories 
are  more  easily  prepared  than  those  of  torpedo  shape, 
but  the  latter  are  to  be  preferred  because  they  are 
more  easily  retained  after  insertion,  owing  to  the 
pressure  of  the  sphincter  muscles  of  the  anus  on  the 
tapering  end. 

Suppositories  are  prepared  either  by  fusion  or  by 
a process  of  cold  compression.  At  one  time  they 
were  sometimes  shaped  by  hand,  but  this  is  so  rare 
nowadays  as  not  to  call  for  discussion. 

The  Fusion  Method. 

In  this  method  the  medicament  is  intimately 
mixed  with  a melted  base  and  the  mixture  poured 
into  moulds  to  solidify. 

The  Base— Oil  of  Theobroma. — This  is  the  base 
usually  employed,  and  its  properties  make  it  par- 
ticularly suitable  for  the  purpose.  It  is  solid  at 
ordinary  temperatures,  but  melts  between  30°  and 
330;  consequently  it  is  fluid  at  body  temperature 
(36-6°).  Its  specific  gravity  (0-990  to  0-998;  U.S.P. 
0-973  at  250)  is  very  near  to  that  of  water. 

Coco-nut  stearin  (m.p.  28-8°),  from  coco-nut  oil,  has 
also  been  suggested  as  a base,  but  it  is  very  rarely 
used. 

Gly co-gelatin  Base. — This  is  used  for  particular 
substances,  and  is  dealt  with  on  p.  176. 

The  Mould. — Suppository  moulds  are  usually 
made  of  an  alloy  of  the  gun-metal  type.  They  have 
either  6 or  12  holes  into  which  the  melted  mass 
is  poured  to  produce  6 or  12  suppositories.  The 
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moulds  are  divided  longitudinally,  the  inner  surfaces 
oi  the  two  halves  having  corresponding  hollows 
which  form  the  holes  for  the  mass  when  the  two 
halves  are  screwed  together. 

Each  nole  is  supposed  to  hold  1 5 grains  or  30  grains 
of  theobroma,  according  to  the  size  of  the  mould,  but 
the  theobroma  capacity  of  a new  mould  must  be 
ascertained  exactly  by  the  dispenser  before  it  is 
used.  I his  is  done  by  pouring  melted  theobroma 
into  one  of  the  holes  so  that  an  excess  is  left  on  the 
upper  surface,  cutting  off  the  excess  with  a sharp 
knife  while  the  mass  is  still  rather  soft,  allowing  to 
solidify,  removing  the  theobroma  suppository  and 
weighing  it.  It  may  be  found  that  the  suppository 
has  a weight  of  perhaps  14  grains  or  perhaps  16  grains, 
although  the  nominal  capacity  of  the  mould  is 
I5  grains.  Moulds  for  30  grains  suppositories  are 
similarly  liable  to  variation  and  must  be  tested. 
A note  should  be  made  of  the  actual  capacity  of  the 
mould. 

Extempore  Moulds. — It  sometimes  happens  that  a 
type  of  suppository  is  required  for  which  no  proper 
mould  is  available.  In  such  a case  extempore 
moulds  may  be  fashioned  out  of  tinfoil.  A piece  of 
wood  is  made  into  the  desired  shape  by  cutting,  and 
a piece  of  tinfoil  wrapped  round  it.  The  tinfoil 
shape  so  obtained  is  removed,  and  more  made  until 
the  required  number  is  obtained.  The  tinfoil 
moulds  are  then  embedded  in  a box  of  sand,  which 
supports  them  in  an  upright  position  while  the  mass 
is  poured  into  them. 

Lubricants. — Moulds  must  be  suitably  lubricated 
before  pouring  in  the  mass.  This  is  done  by  applying 
the  lubricant  with  a small  camel-hair  brush  or  on  a 
piece  of  cotton-wool.  The  latter  is  the  better,  since 
it  is  less  likely  to  leave  an  excess  of  lubricant,  but 
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care  must  be  taken  that  no  strands  of  wool  are  left 
adhering  to  the  mould. 

The  following  lubricants  are  commonly  used : 


(i.)  Soap  liniment \ 
Glycerin  J 
(ii.)  Soap  liniment 
Almond  oil 
(iii.)  Soft  soap 
Alcohol 
Almond  oil 
(iv.)  Castor  oil 

Absolute  alcohol 


equal  parts. 

3 parts, 
i part. 

1 part. 

2 parts. 

2 parts. 

1 part. 

2 parts. 


Calculating  the  Quantities. — When  making  supposi- 
tories it  is  advisable  to  take  quantities  for  one  or 
two  more  than  are  actually  to  be  sent.  This  allow- 
ance is  for  mass  left  adhering  to  the  slab,  the  dish 
or  the  spatula,  and  so  that  a surplus  may  be  left  on  top 
of  the  mould  ( see  p.  17 1).  When  3 suppositories 
are  to  be  sent,  take  quantities  for  4;  when  6 are 
to  be  sent,  take  quantities  for  8;  when  12  are  to 
be  sent,  take  quantities  for  14. 

Assuming  that  the  theobroma  capacity  of  the 
mould  has  been  found  to  be  15  grains,  this  number 
of  grains,  less  an  allowance  for  the  medicament,  is 
required  for  each  suppository.  If  the  medicament 
has  roughly  the  same  specific  gravity  as  the  theo- 
broma, the  number  of  grains  of  medicament  for  one 
suppository  is  subtracted  from  15  to  find  the  amount 
of  theobroma  required  for  each  suppository.  But 
if  the  medicament  is  twice  as  heavy  as  the  theobroma, 
then  it  will  only  occupy  half  the  volume  of  an  equal 
weight  of  theobroma;  if  it  is  five  times  as  heavy, 
then  it  will  only  occupy  one-fifth  the  volume  of  an 
equal  weight  of  theobroma,  and  so  on.  In  most 
cases,  therefore,  it  is  necessary  to  divide  the  total 
weight  of  medicament  by  its  specific  gravity  (approxi- 
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mately)  and  deduct  the  answer  from  the  theobroma 
capacity  of  the  mould,  multiplied  by  the  number  of 
suppositories  for  which  material  is  being  taken,  in 
order  to  find  the  ‘actual  weight  of  theobroma  that 
will  be  required.  As  an  example,  consider  the 
following  prescription : 

R Acid,  tannic  . . . . gr.  iii. 

Ol.  theobrom.  . . . . q.s. 

Ft.  suppos.  Mitte  vi. 

If  6 are  to  be  sent,  take  quantities  for  8. 

Total  quantity  of  tannic  acid  required=8  X 3 = 
24  grains. 

But  the  tannic  acid  is  nearly  twice  as  heavy  as  the 
oil  of  theobroma,  therefore  the  quantity  of  theobroma 
for  8 suppositories  will  be  8 X 15  = 120  - -2A=io8 
grains. 

For  30  grains  suppositories  the  quantity  of  theo- 
broma would  be  8 X 30=240 --224-=228  grains. 

\\  hen  a suppository  contains  more  than  one 
ingredient,  the  weight  of  each  must  be  divided  by 
the  respective  “ specific  gravities  ” and  the  answers 
deducted  from  the  total  theobroma  capacity,  just 
as  when  only  one  medicament  is  ordered. 

The  allowances  to  be  made  for  a few  of  the  sub- 
stances commonly  ordered  in  suppositories  are  given 
below.  A consideration  of  these  will  give  a good 
idea  of  the  allowances  necessary  in  other  cases  than 
those  mentioned. 

Chloral  hydrate 
Chrysarobin 
Gallic  acid 
Galls,  in  powder 
Iodoform  . . 

Tannic  acid 


About  twice  as  heavy  as 
oil  of  theobroma. 
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Copper  sulphate  . . 
Lead  acetate 
Mercuric  oxides  . . 
Potassium  iodide 
Bismuth  salts 
Bismuth  oxide 
Lead  iodide 
Lead  oxide 


About  three  times  as 
v heavy  as  oil  of  theo- 
broma. 

\ About  five  times  as  heavy 
J as  oil  of  theobroma. 

1 About  eight  times  as  heavy 
/ as  oil  of  theobroma. 


Making  the  Suppositories.— (1)  Lubricate  the  mould 
and  turn  it  upside  down  to  drain,  so  that  it  will  not 
contain  an  excess  of  lubricant. 

(2)  Weigh  the  oil  of  theobroma  (previously  coarsely 
powdered  by  means  of  a nutmeg  grater)  and  place 
in  a small  porcelain  dish  or  casserole  on  a water-bath. 
The  water  in  the  bath  may  be  nearly  boiling,  but 
immediately  turn  off  the  gas  when  the  dish  is  placed 
on  the  bath.  The  hot  vapour  from  the  water-bath 
is  sufficient  to  melt  the  oil,  and  if  removed  as  soon 
as  melted  it  will  be  just  at  the  right  temperature 
when  required ; but  if  the  water  is  heated  while  the 
dish  is  on  the  bath,  the  oil  will  certainly  become  far 
too  hot. 

(3)  Weigh  the  medicament  and  powder  it  finely. 
Place  it  on  a porcelain  slab  which  is  at  a temperature 
that  causes  it  to  feel  neither  hot  nor  cold  to  the  hand. 
(A  cold  slab  may  be  warmed  very  slightly  over  a 
water-bath.) 

(4)  Pour  out  about  half  the  melted  theobroma  on 
to  the  medicament  on  the  slab  and  mix  by  means 
of  a spatula.  Scrape  the  mixture  (which  should  be 
cream-like  in  consistence)  back  into  the  dish  and 
mix  with  the  remainder  of  the  melted  theobroma, 
stirring  with  the  spatula. 

(5)  In  a very  short  time  the  mixture  in  the  dish 
starts  to  thicken ; it  flows  sluggishly  when  the  dish 
is  tilted  and  a film  is  seen  to  form  on  the  surface. 
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When  this  stage  is  reached,  pour  the  mixture 
rapidly  into  the  holes  in  the  mould,  filling  each  to 
overflowing,  and  stirring  the  contents  of  the  dish 
continuously  during  the  pouring  to  ensure  the  equal 
distribution  of  the  medicament.  If  the  mass  sets 
before  the  last  hole  is  filled,  warm  the  spout  of  the 
dish  very  slightly  by  holding  it  over  the  water-bath, 
and  liquefy  the  mixture  again  by  rubbing  it  with 
the  spatula  on  the  warmed  part  of  the  dish. 

If  the  suppositories  be  poured  while  the  mass  is 
too  warm,  any  solid  medicament  will  subside  after 
the  holes  have  been  filled,  and  will  be  found  concen- 
trated at  the  apex  of  the  cone  when  the  finished 
suppositories  are  removed  from  the  mould. 

Oil  of  theobroma  contracts  as  it  solidifies,  and  it 
is  for  this  reason  that  each  hole  must  be  filled  to 
overflowing.  If  the  holes  are  only  just  filled,  hollows 
will  be  found  in  the  tops  of  the  finished  suppositories. 

(6)  Place  the  mould  in  a cold  place  (on  ice  if  avail- 
able), and  when  the  surplus  material  on  the  upper 
surface  of  the  mould  has  attained  the  consistence  of 
butter,  which  it  does  in  a minute  or  so,  cut  it  off 
with  a sharp  knife. 

(7)  After  a suitable  interval  (say  half  an  hour  or 
more)  open  the  mould  and  push  the  suppositories  out 
by  pressing  the  broad  ends. 

(8)  Remove  any  lubricant  on  the  surface  of  the 
suppositories  by  rolling  them  on  filter  paper. 

The  secrets  of  successful  suppository  making  are : 
(i.)  Never  let  the  theobroma  become  hot.  The 
bottom  of  the  dish  should  be  only  slightly  warm  to 
the  hand,  (ii.)  Use  sufficient  of  the  melted  oil  so 
that  the  mixture  will  not  set  either  on  the  slab  or 
when  returned  to  the  remaining  oil  in  the  dish, 
(iii.)  Do  not  pour  the  mixture  into  the  mould  until 
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it  is  just  about  to  solidify,  as  shown  by  the  indications 
mentioned  in  (5)  above,  (iv.)  Do  not  attempt  to 
remove  the  suppositories  from  the  mould  until  it  is 
quite  certain  that  they  have  set  hard. 

Substances  that  Require  Special  Treatment. 

Adrenalin.— This  should  be  dissolved  in  about 
10  minims  of  a 1 in  30  solution  of  boric  acid  and 
added  to  a mixture  of  melted  oil  of  theobroma  con- 
taining grain  of  sodium  stearate  for  each  sup- 
pository. The  whole  is  stirred  in  a dish  until  an 
emulsion  is  formed,  and  the  mass  is  poured  when  it 
is  just  about  to  set.  An  equivalent  quantity  of 
theobroma  must  be  omitted  to  allow  for  the  intro- 
duction of  the  aqueous  liquid  and  sodium  stearate. 

Belladonna  Suppositories. — These  may  be  of  three 
kinds,  exemplified  by  the  following  prescriptions. 
Great  care  must  be  taken  to  observe  which  kind  is 
intended. 

(i.)  B Suppos.  belladonnae  . . vi. 

This  means  the  official  (B.P.)  suppositories  in  the 
case  of  British  prescriptions.  They  are  made  from 
the  liquid  extract,  and  the  official  directions  must  be 
consulted. 

(ii.)  It  Ext.  belladonnae  . . . . gr.  i. 

Ft.  suppos.  Mitte  vi. 

In  this  case  the  official  dry  extract  must  be  used. 
This  is  mixed  with  some  of  the  melted  theobroma 
on  the  slab  in  the  ordinary  way. 

(iii.)  B Ext.  belladonnae  vir.  . . gr.  i. 

Ft.  suppos.  Mitte  vi. 

Here  the  green  extract  of  belladonna  (no  longer 
official)  is  intended.  It  is  a soft  extract  prepared 
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from  the  juice  of  the  plant.  Weigh  the  extract  on 
a scrap  of  counterbalanced  parchment  paper  and  rub 
down  with  a few  drops  of  water  on  a slab  before 
adding  some  of  the  melted  theobroma. 

Belladonna  with  tannic  acid. — These  suppositories 
are  easily  made  in  the  usual  way  when  the  official 
extract  is  ordered,  but  require  great  care  when  the 
green  extract  is  prescribed.  The  green  extract  must 
first  be  rubbed  down  with  a few  minims  of  water; 
then  melted  theobroma  is  added  to  the  tannic  acid 
(previously  finely  powdered)  on  the  same  slab;  more 
of  the  melted  theobroma  is  added  to  the  liquefied 
extract;  the  separate  mixtures  are  then  brought 
together  and  mixed  with  the  aid  of  a spatula  before 
being  transferred  to  the  remaining  theobroma  in  the 
dish. 

It  is  very  desirable  that  the  mixture  shall  not  be 
allowed  to  solidify  at  any  stage  of  the  process,  since 
reheating  nearly  always  causes  black  particles  to 
separate  out.  This  separation  occurs  at  once  if  either 
the  theobroma  or  the  slab  is  too  hot,  consequently 
great  judgment  is  required  to  ensure  that  the  theo- 
broma is  not  so  hot  as  to  cause  immediate  separation, 
and  not  so  cool  as  to  solidify  on  the  slab  or  in  the  dish 
before  the  mass  is  poured. 

Belladonna  with  powdered  galls.  — The  remarks 
made  under  Belladonna  with  tannic  acid  apply  to 
this  case  also. 

Chloral  hydrate. — Suppositories  containing  this 
require  the  addition  of  white  wax  to  induce  them  to 
solidify.  Use  1 grain  of  white  wax  for  each  grain  of 
chloral  hydrate,  and  omit  1 grain  of  theobroma  for 
each  grain  of  wax  and  for  every  2 grains  of  chloral 
hydrate. 

Epinephrin. — This  is  another  name  for  adrenalin 
{q.v.). 
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Extracts — Dry  Extracts. — Treat  in  the  ordinary 
way,  mixing  the  powdered  extract  with  some  of  the 
melted  theobroma  on  the  slab. 

Liquid  extracts  or  fluid  extracts. — If  the  quantity 
is  relatively  large,  evaporate  on  a water-bath  until  the 
volume  is  reduced  to  a suitable  extent,  then  add  to 
a mixture  of  melted  oil  of  theobroma  and  sodium 
stearate  (£  grain  for  each  suppository)  contained  in 
another  dish  and  stir  until  an  emulsion  is  formed. 

If  the  quantity  of  liquid  extract  is  5 minims  or  less 
per  suppository,  do  not  evaporate,  but  add  the  liquid 
directly  to  the  melted  theobroma  and  sodium  stearate. 

In  any  case,  a suitable  allowance  should  be  made 
for  the  presence  of  the  extract  and  the  sodium  stearate 
by  omitting  an  appropriate  quantity  of  the  theobroma. 

Soft.— Weigh  on  parchment  paper  and  rub  down 
on  a slab  with  a few  drops  of  water  (for  aqueous 
extracts)  or  alcohol  (for  alcoholic  extracts)  before 
adding  some  of  the  melted  theobroma. 

Glycerin. — Suppositories  of  this  are  prepared  by 
special  methods  (pp.  176  and  177). 

Hamamelin. — This  is  a dry  extract  of  hamamelis. 
Some  dispensers  triturate  it  on  a slab  with  a few  drops 
of  water,  and  others  use  a few  drops  of  alcohol,  but 
neither  of  these  courses  is  necessary.  All  that  need 
be  done  is  to  powder  the  hamamelin  finely  and  add 
some  of  the  melted  theobroma  to  it  on  the  slab  in  the 
ordinary  way.  It  is  particularly  necessary  to  avoid 
too  much  heat,  or  the  suppositories  will  be  found  to 
contain  gelatinous-looking  specks. 

Ichthyol  (ammonium  ichthosulphonate). — This  is 
usually  prepared  with  a glyco-gelatin  suppository 
basis  (p.  176),  but  if  the  quantity  in  each  suppository 
is  only  a grain  or  two,  oil  of  theobroma  may  be  used. 
The  ichthyol  is  added  directly  to  the  melted  oil  in  the 
dish. 
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Iodine. — This  is  only  ordered  in  very  small  quanti- 
ties, and  may  be  finely  powdered  and  added  directly 
to  the  theobroma,  with  the  unsaturated  fat  acids  of 
which  it  combines  to  yield  pale  brown  suppositories. 
If  a few  drops  of  potassium  iodide  solution  be  used 
to  dissolve  the  iodine  (an  unnecessary  step  when 
theobroma  is  the  base)  the  suppositories  are  very  dark 
brown.  On  the  whole,  probably  the  best  procedure 
is  to  use  potassium  iodide  solution  and  make  the 
suppositories  with  a glyco-gelatin  mass  (p.  176). 

Iodoform. — This  presents  no  difficulty,  but  it  is 
often  supplied  in  small  crystals,  and  then  must  be 
very  finely  powdered  in  a glass  mortar  before  being 
incorporated  with  the  oil. 

Mercury  ointment. — Add  directly  to  the  melted 
theobroma  in  the  dish.  If  the  quantity  is  greater 
than  3 grains  per  suppository,  include  1 grain  of 
white  wax  in  each  suppository,  omitting  1 grain  of 
theobroma  for  each  grain  of  wax.  The  “ specific 
gravity  ” of  the  ointment  may  be  taken  as  3. 

Oil  of  eucalyptus. — Include  1 grain  of  white  wax 
for  each  minim  of  oil  ordered,  and  omit  1 grain  of 
theobroma  for  each  grain  of  wax  and  1 grain  for  each 
minim  of  oil  of  eucalyptus.  Allow  the  suppositories 
to  stand  for  at  least  an  hour  before  attempting  to  remove 
them  from  the  mould. 

Mercuric  nitrate  ointment. — Add  directly  to  the 
melted  oil  in  the  dish.  If  the  quantity  of  ointment  is 
5 grains  or  more  per  suppository,  include  1 grain  of 
white  wax  and  omit  1 grain  of  theobroma  for  each 
grain  of  wax.  The  “ specific  gravity  ” of  the  ointment 
may  be  taken  as  3. 

Phenol. — This  dissolves  in  the  melted  oil  of  theo- 
broma. The  oil  should  be  melted  at  as  low  a tem- 
perature as  possible.  No  white  wax  is  necessary. 

Salol. — This  should  be  finely  powdered  and  dis- 
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solved  in  the  melted  oil  in  the  dish.  No  white  wax 


is  necessary. 


Solution  of  hamamelis. — Use  from  J to  ^ grain  of 
sodium  stearate  per  suppository  according  to  the 
quantity  of  solution  ordered.  The  solution  may  be 
added  to  the  stearate  and  melted  oil  in  the  dish,  and 
the  mixture  stirred  until  an  emulsion  is  formed; 
or  the  solution  may  be  added  to  the  stearate  on  a 
slab  and  some  of  the  melted  oil  gradually  incorporated. 


Glyco-gelatin  Base. 


A glyco-gelatin  base  is  sometimes  used  for  suppos- 
itories containing  boric  acid,  chloral  hydrate,  glycerin, 
ichthyol,  iodine  (dissolved  by  aid  of  potassium  iodide)  ? 
sodium  and  potassium  bromides  and  iodides. 

When  glycerin  is  the  medicament,  the  suppository 
mass  given  in  the  Pharmacopoeia  should  be  employed ; 
but  for  any  other  substances,  the  following  base, 
containing  less  glycerin  than  the  official  mass,  is 
generally  suitable : 


Gelatin 

Glycerin 

Water 


20  parts. 

40  parts,  by  weight. 
80  parts,  by  weight. 


Cut  the  gelatin  into  shreds  and  soak  it  in  the  water 
m a tared  dish ; add  the  glycerin  and  heat  on  a water- 
bath  until  the  gelatin  has  dissolved  and  the  liquid 
has  been  evaporated  to  100  parts  by  weight. 

Lubricant.  -Lubricate  the  mould  with  almond  oil 
applied  on  cotton-wool,  and  invert  the  mould  so  that 
any  excess  of  lubricant  may  drain  out. 

Calculating  the  Quantities. — Glyco-gelatin  mass  is 
decidedly  heavier  than  oil  of  theobroma,  and  a sup- 
pository of  it  prepared  in  a mould  having  a theo- 
broma capacity  of  15  grains  will  weigh  about 
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18  grains.  This  fact  must  be  borne  in  mind  when 
calculating  the  quantities.  It  is  customary  to  omit 
1 grain  of  mass  for  each  grain  of  medicament  ordered 
in  the  case  of  substances  having  a “ specific  gravity  ” 
of  2,  and  to  make  a corresponding  allowance  for 
heavier  substances.  Mass  must  be  made  for  more 
suppositories  than  are  actually  to  be  sent,  just  as  in 
the  case  of  theobroma  suppositories. 

Making  the  Suppositories. — While  the  gelatin  is 
dissolving,  or  during  the  melting  of  a stock  mass,  it 
is  advisable  not  to  stir  any  more  than  is  necessary, 
since  too  much  stirring  produces  air  bubbles  that  may 
persist  and  be  found  in  the  finished  suppositories. 
Any  scum  that  forms  on  the  surface  of  the  melted 
mass  should  be  skimmed  off  before  the  medicament 
is  added. 

The  medicament  is  added  directly  to  the  mass 
in  the  dish  and  mixed  by  gentle  stirring.  Do  not 
attempt  to  mix  on  a slab. 

When  pouring  the  suppositories,  each  hole  of  the 
mould  must  be  filled  just  to  the  top.  It  is  unnecessary 
to  fill  to  overflowing  as  the  contraction  on  cooling 
is  inappreciable  in  the  case  of  the  glyco-gelatin  mass; 
moreover,  it  is  difficult  to  cut  off  any  excess  neatly; 
cutting  leaves  wavy  marks  on  the  tops  of  the  sup- 
positories. 


Soap  Glycerin  Suppositories. 

The  formula  for  suppositories,  in  which  the  medica- 
ment is  glycerin  is  not  a glyco-gelatin  one  in  either 
the  United  States  Pharmacopoeia  or  the  British 
Pharmaceutical  Codex.  In  both  cases  a formula  is 
given  that  allows  considerably  more  glycerin  to  be 
included  in  each  suppository  than  can  be  included 
in  glyco-gelatin  suppositories.  Both  formulae  involve 
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the  formation  of  sodium  stearate  in  glycerin  solution. 
Sodium  carbonate  is  dissolved  in  glycerin  on  a water- 
bath  and  stearic  acid  added.  The  liquid  is  stirred 
until  effervescence  has  completely  ceased  and  heating 
is  continued  until  a clear  liquid  entirely  free  from 
bubbles  is  obtained.  This  is  then  poured  into  moulds 
of  the  size  ordered. 

The  finished  suppositories  are  very  hygroscopic,  and 
must  always  be  wrapped  in  waxed  paper. 

The  Cold  Compression  Method. 

However  carefully  suppositories  are  prepared  by 
the  fusion  method,  equal  distribution  of  the  medica- 
ment between  the  suppositories  can  never  be  guaran- 
teed when  the  substance  is  insoluble  in  the  base. 

This  difficulty  can  be  overcome  by  mixing  the 
active  ingredient  with  the  oil  of  theobroma  (pre- 
viously grated)  in  a mortar.  A definite  quantity  is 
then  weighed  out  for  each  suppository.  Each  weighed 
quantity  is  introduced  into  a hole  of  the  mould  a 
little  at  a time  and  compressed  by  means  of  a wooden 
or  glass  rod.  (A  rod  with  a rounded  end,  such  as  an 
ordinary  stirring  rod,  will  not  answer,  as  the  mass  is 
squeezed  out  between  the  rod  and  the  sides  of  the 
mould.  The  end  must  be  “ squared,”  like  the  un- 
sharpened end  of  an  ordinary  round  lead  pencil.) 

Before  the  mass  is  forced  into  the  holes  a lubricant 
should  be  applied.  Ordinary  mould  lubricant  is 
unsuitable;  the  best  procedure  is  to  dust  out  the 
mould  with  talc  or  lycopodium. 

On  the  large  scale,  suppositories  are  made  by  cold 
compression  in  a suppository  machine.  Oil  of  theo- 
broma may  be  used  as  the  base,  but  many  manu- 
facturers use  bases  prepared  according  to  their  own 
private  formulae;  such  bases  often  include  wool  fat, 
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or  castor  oil  and  wax,  in  addition  to  oil  of  theo- 
broma. 

The  medicament  and  base  are  intimately  mixed 
and  placed  in  a hollow  cylinder.  The  mass  is  forced 
from  this  by  means  of  a piston,  actuated  by  a wheel, 
through  small  holes  that  communicate  with  the  pointed 
ends  of  conical  or  torpedo-shaped  cavities  bored  in  a 
brass  cap  fixed  at  the  end  of  the  cylinder.  The  cavities 
become  filled  with  the  mass,  which  is  prevented  from 
escaping  from  their  wide  ends  by  a movable  end  plate. 
When  the  end  plate  is  removed,  the  suppositories  are 
ejected  by  another  turn  of  the  wheel. 

OTHER  SUPPOSITORIES. 

Pessaries — Pessi. 

These  only  differ  from  rectal  suppositories  in  size. 
The  mass  is  prepared  in  exactly  the  same  way, 
making  due  allowance  for  the  “ specific  gravity  ” of 
the  medicament.  It  is  poured  into  previously 
lubricated  moulds  capable  of  holding  60  grains, 
90  grains,  or  120  grains  of  oil  of  theobroma  as  may 
be  prescribed.  In  the  absence  of  specific  directions, 
a 60  grains  mould  should  be  used. 

Pessaries  are  often  made  with  a glyco-gelatin  mass, 
and  it  must  be  remembered  that  a mould  capable  of 
holding  60  grains  of  theobroma  will  hold  about 
70  grains  of  glyco-gelatin  mass. 

Bougies — Cereoli. 

The  mass  for  urethral  suppositories  is  prepared  in 
the  same  way  as  that  for  rectal  suppositories,  but, 
owing  to  their  elongated  shape,  particular  precautions 
are  necessary  in  pouring. 

The  holes  in  a bougie  mould  have  a capacity  corre- 
sponding to  about  15  grains  of  oil  of  theobroma,  but 
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they  usually  have  a depth  of  about  inches  and 
a diameter  of  \ inch,  narrowing  to  a point  at  the 
bottom.  The  difficulty  is  that  if  the  mass  is  poured 
too  cold  it  sets  on  the  way  down  and  chokes  the  hole ; 
on  the  other  hand,  if  heated  too  much,  any  insoluble 
medicaments  in  suspension  settle  to  the  bottom  and 
are  found  concentrated  at  the  points  of  the  finished 
bougies. 

The  difficulty  may  be  overcome  by  warming  a 
piece  of  copper  wire  by  dipping  it  in  warm  water  for 
a few  minutes  and,  after  drying  it,  holding  it  in  each 
hole  of  the  previously  lubricated  bougie  mould  in 
turn  while  pouring  the  mass.  The  mass  is  poured 
down  the  warm  wire,  which  is  gradually  withdrawn 
as  the  hole  becomes  filled.  By  this  means  the  mass 
may  be  poured  when  it  is  sufficiently  cool  to  ensure 
that  no  solids  will  subside. 

Another  method  of  preparing  bougies  is  to  use 
glass  tubing  in  lieu  of  a mould.  The  tube  is  first 
lubricated  by  sucking  lubricant  into  it  and  allowing  it 
to  drain.  The  melted  mass  is  then  sucked  into  it 
and  the  tube  is  placed  in  a horizontal  position  in  a 
cold  place  until  the  mass  within  has  solidified. 

The  solid  mass  is  then  forced  out  of  the  tube  by 
means  of  a wire,  which  is  prevented  from  penetrating 
the  mass  by  interposing  a small  plug  of  cotton- wool. 
The  long  stick  of  mass  so  obtained  is  measured  and 
weighed.  Lengths  are  then  cut  off  that  correspond 
to  the  weight  each  bougie  should  have.  Finally,  one 
end  of  each  short  length  is  sharpened  to  a point  with 
a knife. 

Nasal  Bougies— Buginaria. 

It  is  very  rare  indeed  for  these  to  be  prescribed 
nowadays,  and  very  few  pharmacists  have  suitable 
moulds.  If  they  are  prescribed,  it  is  usually  necessary 
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to  employ  a glass  tube  as  described  above  for  ordinary 
bougies.  The  shape  is  similar  to  that  of  an  ordinary 
bougie,  except  that  a nasal  bougie  is  about  ^ inch 
longer;  consequently  it  is  about  5 grains  heavier  when 
prepared  with  oil  of  theobroma  and  about  6 grains 
heavier  than  a glyco-gelatin  bougie  (18  grains  weight) 
when  prepared  with  glyco-gelatin.  Nasal  bougies 
are  almost  invariably  prepared  with  a glyco-gelatin 
base,  as  the  medicaments  ordered  are  more  suited  to 
this  than  to  oil  of  theobroma.  When  glyco-gelatin 
bougies  are  prepared  by  the  tube  method,  the  lubricant 
should  be  almond  oil. 


CHAPTER  XVII 

PLASTERS— EMPLASTRA 

Plasters  consist  of  masses  made  by  incorporating 
various  medicaments  with  resinous  or  waxy  bases. 
They  are  melted  and  spread  on  plaster  leather  (sheep- 
skin, aluta  ~cb,  f.),  chamois  leather,  linen  or  calico 
by  means  of  a hot  plaster  iron. 

The  General  Procedure. — The  area  to  be  spread  is 
framed  by  a paper  shape,  which  is  made  to  adhere 
to  the  material  by  being  soaked  in  water.  The 
plaster  mass  is  melted  in  a dish  on  a water-bath 
and  poured  down  one  side  of  the  space  framed 
by  the  paper  shape.  It  is  then  spread  across  the 
material  by  moving  a plaster  iron,  previously  made 
hot  in  the  Bunsen  flame,  evenly  across  the  space  two 
or  three  times  from  left  to  right. 

After  an  interval,  the  paper  shape  is  pulled  gently 
off  and  the  surplus  material  surrounding  the  spread 
area  is  cut  off,  with  the  exception  of  a margin  of 
i inch,  which  is  left  because  the  plaster  becomes 
soft  when  applied  to  the  skin,  and  if  it  covered  the 
whole  of  the  material  would  exude  and  stick  to  the 
patient’s  clothing. 

The  matter  may  now  be  considered  in  more  detail. 

The  Mass. — One  of  the  official  masses  is  usually 
prescribed,  and  accounts  of  the  preparation  of  these 
should  be  sought  in  a book  on  pharmacy.  The 
masses  are  usually  supplied  in  rolls  weighing  about 
8 ounces,  wrapped  in  thin  calico  or  muslin. 

The  quantity  of  a stock  mass  required  for  spreading 
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depends  upon  the  extent  of  the  area  to  be  covered 
and  the  weight  of  the  plaster.  Light  plasters,  such 
as  menthol  plaster  or  resin  plaster,  are  used  in  quan- 
tities of  about  12  grains  for  each  square  inch  to  be 
spread  , heavy  plasters,  such  as  lead  plaster  or  mercury 
plaster,  are  used  in  quantities  of  about  15  grains  per 
square  inch  to  be  spread. 

The  necessary  quantity  of  mass  is  finely  shredded 
and  melted  in  a small  dish  on  a water-bath.  None 
of  the  official  plaster  masses  require  the  heat  of  a 
sand-bath,  and  heating  to  such  a temperature  is 
strongly  to  be  deprecated.  Most  of  the  plasters  are 
rendered  useless  by  such  drastic  heating;  for  example, 
the  alkaloids  in  belladonna  plaster  are  decomposed, 
and  the  menthol  in  menthol  plaster  is  volatilised  by 
the  heat  of  a sand-bath. 

The  Shape.  After  the  mass  has  been  put  on  to 
melt,  the  next  step  is  to  cut  out  the  shape.  Assuming 
that  a plaster  5 by  6 inches  is  to  be  made,  a piece 
of  white  demy  about  7 by  8 inches  should  be 
folded  in  four  and  marked  out  as  shown  by  the 
dotted  lines  in  Fig.  1 ( a ).  The  lines  in  the  case  of 
a 5 by  6 inches  plaster  would  be  2.\  inches  and 
3 inches  respectively.  Where  the  lines  intersect  to 
form  the  corners  of  the  plaster  shape,  they  should  be 
rounded  off  by  placing  a coin  in  the  corner  formed 
b\  the  lines  and  drawing  round  it.  The  section 
within  the  dotted  lines  is  cut  out,  and  on  unfolding 
the  paper  there  is  obtained  a rectangular  frame 
having  rounded  corners,  as  shown  in  Fig.  1 (c).  The 
portion  cut  out  has  the  shape  shown  in  Fig.  1 (6) ; 
this  is  not  required  for  an  ordinary  plaster,  and  may 
be  thrown  away. 

The  Material.  — White  sheepskin  is  the  best 
material,  but  if  it  is  not  available,  chamois  leather 
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is  the  best  substitute.  The  skin  should  be  ironed 
out  flat  by  placing  it  under  a piece  of  white  demy 
on  a piece  of  paper  and  passing  the  hot  plaster  iron 
over  it  firmly  several  times.  The  object  of  the  paper 
is  to  ensure  that  the  material  does  not  become 
scorched  should  the  iron  be  too  hot. 

It  will  be  seen  that  the  leather  has  a smooth  side 
and  a rough  side.  The  plaster  is  to  be  spread  on 
the  rough  side.  The  smooth  side  is  in  contact  with 
the  patient’s  clothing  when  the  plaster  is  applied. 

Fixing  the  Shape. — The  paper  shape  may  be  dipped 
into  water  for  a few  seconds,  and  then  rapidly  applied 
to  the  rough  side  of  the  plaster,  being  smoothed  out 
and  pressed  down  with  a dry  cloth.  Great  care  must 
be  taken  not  to  tear  the  shape  while  it  is  being  fixed. 
Some  dispensers  fix  the  shape  with  diluted  mucilage, 
but  this  is  apt  to  spoil  the  appearance  of  the  finished 
plaster. 

When  practising  the  spreading  of  plasters,  it  is 
customary  to  spread  them  on  brown  paper  to  avoid 
the  useless  waste  of  plaster  skin,  which  is  rather 
expensive.  When  the  plaster  is  spread  on  brown 
paper  it  is  necessary  to  affix  the  shape  by  means  of 
soft  soap,  which  is  smeared  on  the  white  demy  with 
a moistened  finger. 

Spreading  the  Plaster. — When  about  to  spread  the 
melted  mass,  the  plaster  leather  or  other  material 
should  be  placed  on  a pad  of  paper.  An  open 
exercise  book  does  very  well  for  small  plasters.  The 
plaster  iron  should  be  made  thoroughly  hot  in  the 
Bunsen  flame.  Before  use  the  iron  should  be  tested 
by  rubbing  it  on  white  paper;  if  the  paper  is  scorched, 
the  iron  is  too  hot. 

The  plaster  mass,  which  should  be  completely 
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melted  and  be  free  from  lumps,  is  then  poured  down 
the  left-hand  edge  of  the  area  framed  by  the  shape. 
The  mass  may  be  helped  out  of  the  dish  by  means  of 
the  hot  plaster  iron.  The  plaster  is  spread  by  passing 
the  iron  from  left  to  right  over  the  material  once  or 
twice.  If  necessary,  the  leather  may  be  turned 
round,  but  the  direction  of  the  spreading  should 
always  be  in  straight  lines  from  left  to  right.  If  the 
result  is  not  perfect,  it  is~  usually  better  to  accept 
what  has  been  obtained  rather  than  to  tinker  with 
the  plaster.  Once  the  spread  mass  has  become  cold, 
any  attempt  at  “ touching  up  ” almost  invariably 
makes  matters  worse. 

The  Margin.— After  the  plaster  has  been  spread  it 
is  set  aside  for  about  ten  minutes  and  the  paper  shape 
is  then  carefully  peeled  off.  The  surplus  leather  is 
next  cut  off,  but  a margin  of  about  | inch  of  un- 
spread material  is  left.  The  corners  of  the  margin 
are  rounded  to  correspond  with  the  rounded  corners 
of  the  spread  area. 

Adhesive  Margins. — When  an  adhesive  margin  is 
ordered,  the  paper  for  the  shape  is  folded  in  four  as 
before,  but  another  pair  of  intersecting  lines  are 
drawn  \ inch  outside  the  first  pair,  as  shown  in 
Fig.  2 (a).  The  shape  is  then  cut  out,  and  three 
portions  are  obtained,  as  seen  in  Fig.  2 ( b ),  (c),  ( d ). 
All  these  are  required ; do  not  throw  any  of  them  away. 
The  outer  shape,  Fig.  2 (d),  is  fixed  to  the  leather, 
by  means  of  water  as  before.  The  inner  portion, 
Fig.  2 ( c ),  is  then  fixed  in  the  centre  of  the  leather;, 
so  that  a margin  of  leather  of  equal  width  is  exposed 
all  round.  The  official  resin  plaster  is  used  to  form 
the  margin.  The  melted  mass  is  rapidly  poured 
round  the  exposed  area,  being  helped  out  of  the  dish 
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with  a small  plaster  iron.  The  same  small  iron  is 
then  passed  over  the  margin  from  left  to  right, 
traversing  first  the  top,  then  the  bottom,  then  turning 
the  leather  round  and  treating  the  sides  in  turn. 

The  leather  is  then  set  aside  for  the  margin  to 
harden.  When  the  margin  has  set,  the  shape  shown 
in  Fig.  2 ( b ) is  carefully  fixed  to  it  by  means  of  soft 
soap  and  the  centre  piece  is  removed  so  that  the 
centre  area  may  be  spread.  The  centre  is  then 
spread  with  the  particular  plaster  mass  ordered  in 
the  manner  previously  described.  After  an  interval 
of  ten  minutes  or  so  the  shapes  are  removed  as  before. 
If  any  paper  adheres  to  the  resin  margin  it  may  be 
carefully  removed  by  means  of  a damp  cloth,  as  also 
may  any  adhering  soap.  Finally,  the  surplus  leather 
is  cut  off,  leaving  an  outer  margin  of  unspread  material 
i inch  wide,  as  in  the  case  of  an  ordinary  plaster. 

To  find  the  area  of  the  margin,  deduct  the  area  of 
the  centre  portion  from  the  total  area.  Use  12  grains 
of  resin  plaster  for  each  square  inch  of  margin  and 
from  12  to  15  grains  of  other  plaster  for  the  centre 
area  (see  p.  183). 

Other  Shapes. — Various  shapes  are  required  for 
different  parts  of  the  body.  A shape  for  a plaster 
for  the  back  (pro  dor  so)  is  shown  in  Fig.  3.  The 
maximum  length  and  width  are  usually  given  on  the 
prescription  (e.g.,  pollices  septem  longum  et  pollices 
quatuor  latum — 7 inches  long  and  4 inches  wide). 
A plaster  shape  for  the  chest  [pro  sterno  or  pro  pectore) 
is  seen  in  Fig.  5 ; one  for  the  shoulder  (pro  clavicula) 
is  shown  in  Fig.  4. 

When  cutting  shapes  for  the  back,  the  paper  may 
be  folded  into  four;  for  the  chest,  the  shoulder,  and 
the  side  it  may  be  folded  into  two.  By  folding  the 
paper  the  curved  shapes  are  evenly  balanced. 
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The  shape  for  a breast  plaster  is  seen  in  Fig.  6. 
It  is  made  by  marking  an  outer  circle  of  3 inches 
radius  and  an  inner,  concentric  circle  of  \ inch 
radius.  Two  lines  are  drawn  from  the  circumference 
of  the  centre  circle  to  the  circumference  of  the  outer 
circle.  If  drawn  to  the  centre  of  the  plaster  the 
lines  should  meet,  but  at  the  outer  circumference 
they  should  be  about  if  inches  apart.  The  shape  is 
cut  round  the  outer  circle,  removing  all  the  centre 
portion  with  the  exception  of  the  centre  circle  and 
the  segment  attaching  it  to  the  outer  circle. 

The  shape  should  then  have  the  appearance  of 
that  in  the  figure.  It  is  fixed  to  the  leather  by 
means  of  water  in  the  ordinary  way.  The  melted 
plaster  is  poured  down  one  side  of  the  circle,  and  is 
spread  by  moving  the  hot  iron  in  strokes  from  left 
to  right,  just  as  if  a rectangular  plaster  were  being 
spread.  If  necessary,  the  leather  is  turned  round, 
but  no  attempt  should  be  made  to  spread  the  mass 
in  a circular  direction.  During  the  spreading  the 
centre  circle  and  the  segment  are  ignored.  It  does 
not  matter  if  they  become  covered  with  the  plaster. 

After  time  has  been  allowed  for  the  plaster  to  set 
the  shape  is  carefully  removed.  An  outer  margin  of 
\ inch  is  left  in  the  ordinary  way  round  the  circle. 
The  inner  circle  and  segment  of  material  bearing  no 
plaster  are  cut  out.  A margin  of  f inch  is  left  in  the 
centre  and  down  one  side  of  the  segment ; the  leather 
is  cut  off  flush  with  the  plaster  on  the  other  side  of 
the  segment. 

The  quantity  of  plaster  mass  in  grains  necessary 
for  spreading  a breast  plaster  is  found  by  multiplying 
the  area  in  square  inches  of  the  outer  circle  (ttv2) 
by  12  to  15  (see  p.  183). 
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Blisters. 

Blisters  are  small  plasters  of  a particular  shape, 
usually  intended  for  application  behind  the  ear. 
1 he  mass  used  is  the  official  cantharidin  plaster. 
This  is  softer  than  ordinary  plaster  masses  on  account 
of  the  fact  that  it  blisters  the  skin,  and  the  removal 
of  a plaster  spread  with  a mass  of  ordinary  consistence 
would  be  very  painful. 

Cantharidin  plaster  is  not  very  adhesive,  conse- 
quently it  is  usually  spread  on  machine-spread  lead 
plaster  or  machine-spread  resin  plaster  instead  of  on 
plaster  leather. 

A rectangular  piece  of  machine-spread  lead  plaster 
or  resin  plaster  is  cut  about  2 inches  wide  and  3 inches 
long.  A shape  is  cut  from  white  demy  in  the  form 
shown  in  Fig.  7.  The  distance  from  the  tip  of  the 
shape  to  the  lowermost  portion  of  the  circular  part 
should  be  about  2.\  inches.  The  circular  portion 
should  have  a radius  of  about  f inch,  but  it  may  be 
conveniently  drawn  round  a sixpence,  the  remaining 
portion  to  the  tip  being  drawn  freehand. 

If  the  blister  is  for  the  left  ear,  the  open  space  when 
the  shape  is  fixed  to  the  material  should  be  in  the 
form  shown  in  Fig.  7 (a) ; if  it  is  for  the  right  ear,  the 
form  of  the  open  space  should  be  as  in  Fig.  7 ( b ). 
A useful  mnemonic  is  to  hold  together  the  tips  of  the 
forefinger  and  thumb  of  the  left  hand  when  the  blister 
is  for  the  left  ear,  and  make  sure  that  the  form  of  the 
open  space  corresponds  in  shape  to  the  space  between 
the  finger  and  thumb.  The  forefinger  and  thumb  of 
the  right  hand  may  be  held  similarly  when  the  blister 
is  for  the  right  ear. 

The  shape  is  fixed  to  the  machine-spread  lead  or 
resin  plaster  by  means  of  soft  soap.  It  is  not  neces- 
sary to  melt  the  cantharidin  plaster;  it  need  only  be 
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worked  about  in  the  palm  of  the  hand  for  a minute 
or  so  to  make  it  sufficiently  soft  to  spread.  A small 
portion  of  the  softened  plaster  mass  is  smeared 
across  the  exposed  area  with  the  ball  of  the  thumb, 
and  is  then  smoothed  over  with  a warm  knife.  The 
commonest  error  is  to  use  too  much  plaster  mass- 
There  should  only  be  a very  thin  film  of  plaster  on 
the  material. 

After  a few  minutes  the  paper  shape  is  carefully 
removed  and  the  surplus  material  cut  off,  except 
that  a margin  of  unspread  material  about  1 inch 
wide  is  left  to  facilitate  the  removal  of  the  plaster 
from  the  blistered  skin.  Some  dispensers  leave  a 
margin  a little  wider  than  | inch  on  the  convex  side 
of  the  plaster  and  a little  less  than  1 inch  on  the 
concave  side. 

Plasters  should  be  sent  out  in  flat  boxes  when  these 
are  available,  the  surface  of  the  plaster  being  covered 
by  a sheet  of  waxed  paper.  The  waxed  paper  should 
not  be  pressed  down  on  the  surface,  as  it  tends  to 
spoil  the  glossy  appearance.  Should  a flat  box  of 
suitable  dimensions  not  be  available,  the  plaster  may 
be  wrapped  in  white  demy  and  sealed.  It  should  not 
be  rolled  up. 
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Liniments  are  preparations  for  external  use  intended 
to  be  applied  to  the  skin  by  friction,  or  upon  lint, 
flannel  or  other  material. 

They  often  contain  alcohol,  which  increases  the 
rubefacient  action  and  facilitates  the  absorption  of 
medicaments.  Camphor  is  often  included  in  lini- 
ments to  increase  the  local  action.  The  preparation 
of  liniments  often  involves  the  making  of  an  emulsion, 
particularly  of  the  oil  and  alkali  variety.  This 
matter  has  been  discussed  previously  (p.  71),  but 
there  is  a type  of  liniment  that  involves  the  prepara- 
tion of  an  emulsion  which  is  then  mixed  with  other 
substances,  and  an  example  may  be  conveniently 
given  here : 


R Calamin.  prasp. 
Zinc.  oxid.  . . 
Ol.  olivae  ) 
Liq.  calcis  / 


} 


This  may  be  made  in  three  ways.  The  emulsion 
may  be  made  first  by  shaking  the  liquids  together 
in  a bottle  and  then  added  gradually  to  the  previous^ 
mixed  powders  in  a mortar.  Another  method  is  to 
triturate  the  powders  with  the  lime  water,  add  the 
oil  all  at  once  and  triturate  vigorously;  or  the  powders 
may  be  triturated  with  the  oil  and  the  lime  water 
added  all  at  once,  continuing  to  triturate. 

This  liniment  is  apt  to  be  very  thick  and  to  become 
still  thicker  on  keeping;  it  is  advisable,  therefore,  to 
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send  it  in  an  earthenware  pot,  since  the  patient  may- 
have  difficulty  in  getting  it  out  of  a bottle. 

Liniments  sometimes  contain  turpentine  and  soft 
soap;  these  are  treated  as  described  on  p.  79.  When 
turpentine  and  acetic  acid  are  ordered  together,  soap 
will  not  suffice  to  produce  an  emulsion,  but  egg  yolk 
may  be  used  instead  (p.  76). 

The  same  remarks  apply  to  the  containers  for 
liniments  as  made  under  Lotions  (p.  158). 

Spray  Solutions — Nebulae. 

These  are  aqueous,  oily,  alcoholic  or  glycerin 
solutions  intended  to  be  applied  to  the  membrane 
of  the  throat  or  nose  by  means  of  a “ spray  ” or 
atomiser.  Aqueous,  glycerin  or  alcoholic  solutions 
present  few  problems,  but  certain  precautions  are 
necessary  in  the  case  of  oily  solutions.  For  oily 
solutions  the  bottle  must  be  perfectly  dry;  a moist 
bottle  may  be  dried  quickly  by  rinsing  it  out  with  a 
few  drops  of  alcohol,  followed  by  a few  drops  of  ether 
and  warming.  Substances  such  as  menthol,  camphor 
or  iodine  should  be  finely  powdered  in  a glass  mortar 
and  dissolved  in  the  oil  in  the  bottle.  In  some  cases 
solution  may  be  assisted  by  warming  the  bottle  in  a 
water-bath,  but  when  this  is  done  the  stopper  should 
be  securely  tied  down  and  care  taken  that  no  drops 
of  moisture  that  may  collect  on  the  lip  of  the  neck 
enter  the  bottle. 

It  sometimes  happens  that  a substance  is  ordered 
to  be  dissolved  in  liquid  paraffin  to  form  a spray 
solution,  but  the  substance  is  sparingly  soluble  in 
liquid  paraffin.  In  such  cases  it  is  usually  considered 
permissible  to  substitute  another  oil,  such  as  almond 
oil,  for  part  or  the  whole  of  the  liquid  paraffin. 

The  active  ingredients  of  spray  solutions  are  often 
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ordered  in  the  form  of  percentages.  These  should 
always  be  taken  to  mean  weight  in  volume  percen- 
tages (p.  89),  unless  otherwise  indicated. 

When  dispensing  a spray  solution,  the  patient 
should  be  asked  whether  he  possesses  a suitable  spray. 
If  not,  an  appropriate  one  should  be  supplied,  and 
its  use  explained.  An  ordinary  type  of  spray  will 
answer  for  most  aqueous  or  alcoholic  solutions,  but 
for  oily  spray  solutions,  or  those  containing  a con- 
siderable quantity  of  glycerin,  a spray  having  par- 
ticularly powerful  bellows  is  required. 

The  same  remarks  apply  to  the  containers  for 
spray  solutions  as  made  under  Lotions  (p.  158). 

Inhalations — Inhalationes. 

These  are  solutions  or  suspensions  of  volatile, 
aromatic  or  antiseptic  substances,  the  vapour  of 
which  is  inhaled  from  the  surface  of  boiling  water. 
The  directions  are  usually  to  the  effect  that  a certain 
quantity  of  the  liquid  is  to  be  poured  on  a pint  or  so  of 
boiling  water  and  the  vapour  inhaled. 

Inhalations  often  consist  of  alcoholic  solutions  of 
substances  such  as  menthol,  volatile  oils  or  compound 
tincture  of  benzoin.  But  occasionally  volatile  oils 
are  ordered  with  water  as  the  vehicle,  and  under  these 
circumstances  the  oil  is  triturated  with  a little  light 
magnesium  carbonate  in  a mortar  and  the  water 
added  gradually,  the  suspension  being  finally  rinsed 
into  the  bottle  and  made  up  to  volume  with  more  of 
the  water.  The  object  of  the  light  magnesium  car- 
bonate is  to  disperse  the  oil  through  the  vehicle,  so 
that  portions  may  be  poured  out  that  will  contain 
approximately  equal  quantities  of  the  oil  each  time 
the  preparation  is  used. 

The  same  remarks  apply  to  the  containers  for 
inhalations  as  made  under  Lotions  (p.  158). 
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tories, 173 
suppositories,  172 
Berberine  sulphate,  in  pills, 

125 

Beta-naphthol,  in  pills,  125 
Bi-cachets,  32 

Bicarbonates,  with  acids,  102 
Bilson  pastille  mould,  150 
Bismuth  salts,  59,  60 
in  pills,  125 
Blisters,  190 
Borax,  103 

as  emulgent,  81 
Boric  acid,  25 
j Bottles,  40,  158 
Bougies,  165,  179 
Buginaria,  180 

Butyl-chloral  hydrate,  in  pills, 

126 

Cacheteur  secca,  35 
Cachet  machines,  33 
Cachets,  31 
Caffeine  citrate,  109 
in  pills,  126 

195 
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Calcium  chloride,  in  pills,  126 
phosphate,  23 

as  excipient,  123 
sulphide,  in  pills,  126 
Calomel,  in  pills,  126 
Camphor,  25,  61,  86 
in  pills,  126,  127 
Cantharidin  plasters,  190 
Capsulse  amylaceae,  31 
Capsules,  hard,  36 
list  of,  38 
soft,  37 

Carbolic  acid,  in  pills,  130 
Carbonates,  with  acids,  102 
Carmine,  28 
Casein,  70,  82 
Cereoli,  179 
Charcoal,  28 
Chip  boxes,  163 
Chloral  hydrate,  27 

in  pills,  126,  127 
in  suppositories,  173 
Chlorine,  43 
Cinnamon,  13 
Cloves,  13 
Coco -nut  oil,  86 
stearin,  166 

Cod-liver  oil  emulsions,  85 
(see  also  Fixed  oils) 
Collapsible  tubes,  164 
Collodion  coating,  137 
Colloidal  substances,  66 
Collunaria,  159 
Collutoria,  159 
Collyria,  158 

Compound  decoction  of  aloes, 
as  excipient,  124 
powder  of  acacia,  B.P.C., 
120 

of  tragacanth,  48,  60 
tincture  of  benzoin,  53 
Confection  of  roses,  120 
Continuous  phase,  65 
Copaiba,  79,  80,  86 
in  pills,  127 

Cracking  of  emulsions,  73 
Creaming  of  emulsions,  70 
Creosote,  82,  86 
in  pills,  127 

Crystalline  substances,  13 
in  mixtures,  54 
in  ointments,  161 


Deliquescent  substances,  14 
Dentifrices,  29 
Digitalis,  in  pills,  127 
Discontinuous  phase,  65 
Disintegrants  for  tablets,  14 1, 
143 

Disperse  phase,  65 
Dispersion  medium,  65 
Distilled  water,  44 
Draught,  40 
Drop,  the,  23 
Dropper,  23 
Drops,  40 

Dry  gum  method,  71 
Dusting  powders,  29 


Effervescing  granules,  154 
Egg  yolk,  69,  76 
Emplastra,  182 
Emulgents,  65 
Emulsifiers,  84 
Emulsifying  agents,  65 
Emulsions,  65 
artificial,  71 
natural,  69 

Emulsio  theobromatis,  B.P.C., 
141 

Enemas,  83 

Epinephrin,  in  suppositories, 
i73 

Essential  oils,  28 

in  pills,  127 
in  powders,  23 
to  emulsify,  71,  74 
et  seq. 

Ether,  86 
Excipients,  118 

for  tablets,  139,  143 
External  phase,  65 
Extract  of  gentian,  12 1 
Extracts,  dry,  24 

in  ointments,  162 
in  pills,  127 
in  powders,  24 
in  suppositories,  174 
liquid,  24 
soft,  24 

in  mixtures,  5 7 
in  ointments,  162 
in  pills,  127 
Eye  lotions,  158 
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Fats,  to  emulsify,  86 
Fel  bovinum,  in  pills,  128 
Ferric  chloride,  105 
Ferrous  sulphate,  26 

incompatibility,  105 
Fixed  oils,  to  emulsify,  71,  74 
et  seq. 

Fluid  extracts,  24 
Fractions  of  a grain,  16,  57 

Gallic  acid,  28 
Gamboge,  60 
Gargarismata,  159 
Gargles,  159 
Gelatin  coating,  136 
emulsions,  85 
Glucanth,  12 1 
Glucose,  as  excipient,  12 1 
Glutoid  coating,  137 
Glycerin,  48,  50 

as  excipient,  12 1 
in  suppositories,  176,  177 
of  tragacanth,  12 1 
Glyco-gelatin  suppositories, 
176 

Granula  effervescentia,  155 
Granulation  for  tablets,  139 
Gum  acacia,  47,  60 

as  emulgent,  7 
resins,  60,  70 
tragacanth,  47 

as  emulgent,  75,  78 
Guttae,  40 

Himamelin,  in  suppositories, 
174 

Hard  soap,  78 
Haustus,  40 
Heat,  55 
Homogeniser,  85 
Hydrocyanic  acid,  43 
Hygroscopic  substances,  14 
Hypodermic  injections,  93 
Hypophosphites,  28 

Ichthyol,  in  pills,  125 

in  suppositories,  174 
Incompatibility,  100 
Infusions,  45,  104 
concentrated,  46 
Inhalations,  194 
Injectiones  hypodermic®,  93 


Insoluble  solids,  58,  59 
Insufflations,  29 
Interfacial  tension,  66 
Intermediate  phase,  65 
International  dropper,  23 
Iodides,  104,  105,  106, 107,  no 
Iodine,  in  ointments,  161 
in  suppositories,  175 
Iodoform  enemas,  83 

in  suppositories,  169,  175 
Ipecacuanha,  13 
Irish  moss  mucilage,  84 
Ii'on  and  ammonium  citrate, 
54 

in  pills,  129 
and  quinine  citrate,  54 

incompatibility, 

108 

in  pills,  129 

phosphate,  in  pills,  128 
reduced,  in  pills,  128 
salts,  incompatibility,  105 
in  pills,  128 
Isotonic  solution,  98 

Jalap,  13 

in  pills,  129 

Kaolin,  23 

as  excipient,  123 
Keratin  coating,  137 
Kieselguhr,  23 
Koseal  cachets,  32 

Labelling,  5,  7,  8,  30,  41,  42,  96 
ampoules,  96 
mixtures,  40 

Lanolin,  as  excipient,  122 
Lard,  to  emulsify,  86 
Latices,  69 
Lead  acetate,  26 
Linimenta,  192 
Liniments,  192 

Liquefaction  in  powders,  24,  2 7 
Liquid  extract  of  male  fern,  86 
paraffin,  87 

Liquids  in  mixtures,  49 
in  powders,  22 
Liquorice,  as  excipient,  123 
Liquor  sodii  chloridi,  B.P.C., 
98 

Lithium  salts,  in  pills,  129 
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Lotions,  157 

for  the  ear,  159 
Lozenges,  152 

Lubricants  for  suppository 
moulds,  167,  177 
for  tablets,  143 

Magnesium  carbonate,  59 
sulphate,  54 

Male  fern,  liquid  extract,  86 
Marshmallow  root,  as  excipi- 
ent, 123 
Measuring,  6 
Medicinal  waters,  56 
Medicine  measures,  41 
Menthol,  27,  61,  87 
in  pills,  129 

Mercuric  chloride,  106,  107 
in  ointments,  161 
iodide,  62,  106 
nitrate  ointment,  in  sup- 
positories, 175 
salts,  in  pills,  129 
Mercurous  chloride,  in  pills, 
129 

iodide,  106 

Mercury  ointment,  in  sup- 
positories, 175 
salts,  incompatibility,  106 
with  chalk,  in  pills,  129 
Metric  triturations,  17 
Milk,  70 

sugar,  15,  124 
Misturaa,  40 
Mixtures,  40 

ingredients  of,  49 
Mortar,  glass,  13 
Mouth  washes,  159 
Mucilage  of  acacia,  47,  60, 
121 

of  tragacanth,  47,  60 
Myrrh,  60 

Naphthol,  129 
Nasal  bougies,  165,  180 
lotions,  159 
Nebulae,  193 

Neutralisation  equivalences, 
19,  20 

Normal  saline  solution,  98 
Nutmeg,  14 
Nux  vomica,  13 


Oblata,  31 
Oil  of  cade,  82 

of  eucalyptus,  in  supposi- 
tories, 175 
of  theobroma,  166 

to  emulsify,  86,  141 
Oil/water  emulsions,  67,  68 
Ointment  bases,  160 
Ointments,  160 

prepared  by  fusion,  162 
Oleoresin  of  aspidium,  86 
Olive  oil,  72 
Ox  bile,  in  pills,  130 
Oxidising  agents,  27,  28 
in  pills,  130 
Oxymel  of  squill,  102 

Paraffin  ointment  as  excipient, 
122 

Paraffins,  to  emulsify,  87 
Paraldehyde,  87 
“ Parts,”  42 
Pastilles,  150 
Pearl  coating,  133 
Pepsin,  in  pills,  130 
Percentage  solutions,  89,  91 
Pessaries,  165,  179 
Petrolata,  87 
Phenacetin,  2 7,  61 
Phenazone,  25,  27,  no 
in  pills,  130 
Phenol,  2 7 

in  pills,  130 
in  suppositories,  175 
Phials,  40 

Phosphorus,  in  pills,  300 
to  weigh,  130 

Physiological  salt  solution,  98 
Pill  coating,  132 
varnish,  133 
Pills,  1 12 

cutting,  1 16 
size  of,  1 12 
to  mass,  1 14 
to  roll,  1 15 
to  round,  117 
Piluke,  1 12 
Plasters,  182 

shapes  for,  183,  184,  185, 
187,  188 

with  adhesivemargins,  186 
Poisonous  substances,  30 
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Posology,  3 

Potassii  bicarbonas,  19 
Potassium  chlorate,  28 
in  pills,  131 
citrate,  108 
dichromate,  28 
in  pills,  131 

iodide,  104,  105,  106,  no 
in  ointments,  161 
nitrate,  28 
permanganate,  28 
in  pills,  131 
Powder  measures,  12 
Powders,  10 

compound,  20 
in  bulk,  28 

less  than  one  grain,  15 
simple,  10 
with  mixtures,  18 
wrapping,  11 
Precipitates,  51,  62,  63 
Prescription  book,  4,  9 
Prescriptions,  1 
copies  of,  8 
“ repeat,”  9 
use  of  Latin  in,  2 
Pyrogallol,  2 7 

Quassia,  as  excipient,  123 
Quillaia  bark,  81 
tincture  of,  81 

Quinine,  aminoniated  tincture 
of, 53 

hydi'ochloride,  107 
sulphate,  62,  107 
in  pills,  131 

Rectal  suppositories,  165 
Red  mercuric  iodide,  62 
Reduced  iron,  in  pills,  128 
Reducing  agents,  2 7,  28 
Resin  ointment,  as  excipient, 
122 

Resinous  tinctures,  51,  53,  157 
Resins,  61 
Resorcin,  2 7 

in  ointments,  161 
Rhubarb,  13,  59 
in  pills,  131 

Salicylic  acid,  in  pills,  131 
Salines,  29 


Salol,  27,  61,  87 
coating,  137 
in  suppositories,  175 
Sandalwood  oil,  80,  87 
Santonin,  in  pills,  131 
Saponins,  81 
Saturated  solutions,  56 
Scale  preparations  in  mixtures, 
54 

Scammonium,  60 

Scammony,  13 

Senega  root,  8r 

“ Shake  the  Bottle”  labels,  42 

Sieves,  21 

Sifting,  21 

in  preparing  ointments, 
163 

Silver  nitrate,  28 

in  pills,  131 
oxide,  28 

in  pills,  r3i 
Silvering  pills,  132 
Snuffs,  29 

Soap,  as  emulgent,  67,  78 
as  excipient,  123 
glycerin  suppositories.  177 
Sodii  bicarbonas,  19 
carbonas,  19 
Sodium  arsenate,  103 

bicarbonate,  55,  104,  109 
salicylate,  25,  107,  109, 
hi 

Soft  paraffin,  87 
soap,  79 

Solubility,  in  excess  of,  56 
Soluble  casein,  83 
Solution  of  ammonia,  80 
of  ferric  chloride,  105 
of  hamamelis,  in  supposi- 
tories, 176 
of  lime,  80 
of  potash,  7 9 

of  potassium  arsenite,  103, 
106 

of  strychnine  hydro- 
chloride, 103 
Solutions,  54 

saturated,  56 

“ Specific  gravity  ” allowance 
in  suppositories,  168,  169, 

170,  177 
Spermaceti,  88 
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Spirit  of  nitrous  ether,  no 
Spirits,  43 

Spray  solutions,  193 
Starch  mucilage,  83 
Sterilisation,  93,  94 
Stock  solutions,  54 
Strontium  bromide,  109 
Sugar  coating,  137 
of  milk,  15,  124 
Sugars,  28 
Sulphur,  28 
Suppositoria,  165 
Suppositories,  165 

compression  method,  178 
fusion  method,  166,  170 
Suppository  mould  lubricant, 
167,  176 
moulds,  167 
Surface  energy,  66 
tension,  66 

Suspending  agents,  46 
Syrup,  48,  50 

as  excipient,  122 
of  acacia,  122 
of  ferrous  iodide,  105,  m 
of  phosphate  of  iron  with 
quinine  and  strychnine, 

105 

of  squill,  102 

Tabellse,  139 
Tablet  machines,  145 
punches,  147 
triturates,  148 
Tablets,  139 

compressing,  145,  147 
some  B.P.C.,  143 
Tannic  acid,  28,  104 
in  pills,  1 31 
suppositories,  169, 
175 

Tar,  in  pills,  131 
Tartarated  iron,  54 
Theobroma  emulsion,  B.P.C., 
141 

Thymol,  27,  85 
Tincture  of  asafetida,  53 
of  benzoin,  52,  157 


Tincture  of  guaiacum,  ammoni- 
ated,  53 

of  Indian  hemp,  53 
of  jalap,  52 
of  myrrh,  53 
of  quillaia,  82 
quinine,  ammoniated,  53 
senega,  82 
Tinctures,  51,  53 

as  excipients,  125 
in  powders,  22 
Toxitabellae,  147 
Tragacanth  as  emulgent,  75,  78 
compound  powder  of,  48, 
60 

gum,  47 
Trituration,  15 
metric,  17 
Trochisci,  152 
Turpentine,  72,  77 

Unguenta,  160 
Urethane,  2 7 

Varnishing  pills,  132 
Vegetable  powders,  13 
in  pills,  131 
Vehicle,  43 
Vials,  40 

Vinegar  of  squill,  102 
Volatile,  liquids,  50 
oils,  28 

in  pills,  1 31 
in  powders,  23 
in  suppositories,  175 
to  emulsify,  71,  74 
et  seq. 

substances  in  powders,  15 
in  mixtures,  43 

Water,  44 

as  excipient,  125 
Water/oil  emulsions,  67,  68 
Waters,  medicinal,  44 
Waxed  paper,  14 
Waxes,  to  emulsify,  88 
Wet  gum  method,  74 
Wool  fat,  as  excipient,  122, 123 
to  emulsify,  88 
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published.” — Letter  3261,  England. 

# # * 
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EXTRACTS  FROM  THE  PRESS 


Chemist  and  Druggist.  — “ There  are  surprisingly  few  books 
on  pharmacy,  so  that  this  book,  just  published,  should  be  welcome. 
For  students  preparing-  for  the  pharmaceutical  examinations  it  can 
be  well  recommended  as  their  requirements  are  specially  considered 
throughout.” 

Pharmaceutical  Journal. — “The  number  of  text  books  of 
pharmacy  adapted  to  the  requirements  of  British  students  is  so 
small  that  the  appearance  of  a new  one  is  to  be  welcomed.  The 
arrangement  of  the  subject-matter  leaves  little  to  be  desired.  The 
g'alenical  preparations  of  the  Pharmacopoeia  are  considered  in 
detail,  the  official  processes  explained,  possible  improvements  noted, 
and  equations  given  where  necessary.” 

Indian  and  Eastern  Druggist. — “ A handsome  and  well- 
produced  volume  ...  a really  excellent  text-book.” 

Pharmaceutical  Era  — “A  well-written  book  by  an  experi- 
enced and  successful  teacher.  The  arrangement  of  the  book  is 
logical,  and  the  treatment  of  each  subject  most  satisfactory  . . . 
the  author’s  manner  of  treatment  will  appeal  to  all  American 
pharmacists.” 

Retail  Druggist  of  Canada. — “ A remarkably  able  book 
...  it  can  be  said  without  question  that  the  author  knows  what  he 
is  talking  about.” 

Montreal  Pharmaceutical  Journal. — “This  new  text- 
book is  indeed  a great  addition  to  the  works  already  available  in 
pharmacy.  We  believe  that  this  work  will  be  found  a valuable 
addition  to  any  library.” 

Australasian  Pharmaceutical  Notes  and  News.-— “It 
is  right  up-to-date,  and  contains  such  information  as  every 
pharmacy  student  in  Australia  should  have  in  order  to  enable  him 
to  pass  his  qualifying  examination.  Those  who  know  Mr.  Bentley 
speak  of  him  as  a teacher  of  experience  and  ability,  and  his  work 
shows  him  to  be  a master  of  his  subject.” 

Australasian  Journal  of  Pharmacy. — “Th.  ..ookistobe 
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text-book  in  pharmacy  at  a moderate  price.  The  work  is  so 
arranged  that  in  using  it  as  directed  a student  should  acquire  an 
intimate  knowledge  of  British  Pharmacopoeia.  Dr.  Holden  writes 
in  a most  interesting,  informative,  and  accurate  way.” 

African  Chemist  and  Druggist.— “ A well-illustrated  and 
handsome  volume  . . . should  prove  a great  boon  to  the  student 
who  is  handicapped  by  the  lack  of  a teacher  and  a properly 
equipped  laboratory.  ” 
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Berkeley  and  Dupuy’s  Atlas  of  Midwifery.  91x6. 

Pp.  viii+156,  with  256  illustrations,  and  Radiological  section  showing 
the  foetus  in  utero.  Price  7s,  6d. 

Brown’s  Physiological  Principles  in  Treatment. 

Fifth  Edition.  Crown  8vo.  Pp.  viii+510.  Price  10s.  fid. 

Burrows’  Pitfalls  Of  Surgery.  Second  Edition.  Demy 

8vo.  Pp.  x+526.  Price  12s.  fid. 

Clarke’s  Refraction  of  the  Eye.  Fifth  Edition.  Pp. 

iv+252,  with  95  illustrations  and  coloured  plate.  Price  Ss.  6d. 

Cross  and  Cole’s  Modern  Microscopy  : A Handbook  for 

Beginners  and  Students.  Fifth  Edition.  Demy  Svo.  Pp.  x+315, 
with  144  figures,  including  12  plates.  Price  10s.  6d. 

French  and  Nuthall’s  Medical  Laboratory  Methods 

and  Tests.  Fourth  Edition.  7x4^.  Pp.  xii+244,  with  3 coloured 
plates  and  62  illustrations.  Price  7s.  fid. 

Gilchrist’s  Outlines  of  Common  Skin  Diseases.  Size 

4fx8J.  With  52  figures.  Price  7s. 

Hadfield’s  Practical  Anaesthetics.  Pp.  xii  + 244,  with 

32  illustrations.  Price  7s.  6d. 

Ince’s  Latin  Grammar  of  Pharmacy,  including  the 

reading  of  Latin  Prescriptions.  Eighth  Edition.  Price  7s.  fid. 

Lamb’s  Diseases  of  the  Throat,  Nose  and  Ear.  Fifth 

Edition.  Pp.  xvi-(-450,  with  31  X-Ray  plates  and  7S  other  illus- 
trations. Price  12s.  6d. 

Richards’  Practical  Chemistry,  including  Simple  Volu- 

metric Analysis  and  Toxicology.  Third  Ed.  Pp  x+150.  Price  5s. 

Seales’  Practical  Microscopy.  Third  Edition.  Crown  8vo. 

Pp.  xii+332,  with  121  illustrations  Price  Ss.  fid. 

Solomons’  Handbook  of  Gynaecology.  Second  Edition. 

Demy  Svo.  Pp.  xiv  + 304,  with  2 coloured  plates  and  217  illustrations. 
Price  12s. 

Whitla’s  Pharmacy,  Materia  Mediea,  and  Thera- 

peutics. Eleventh  Edition.  Pp.  x+674.  Price  10s.  fid. 

Williams’  Minor  Maladies  and  their  Treatment. 

Fifth  Edition.  Pp.  viii+404.  Price  7s.  fid. 

Young;er’s  Insanity  in  Everyday  Practice.  Fifth 

Edition.  Crown  Svo.  Pp.  x+134.  Price  5s. 


STUDENTS’  AIDS  SERIES. 

Spr>cially  designed  to  assist.  Students  in  grouping  and  committing  to  memory 
the  subjects  upon  which  they  are  to  be  examined. 

C|  “ The  Students'  Aids  Series  hare  always  been  noted  for  their 
reliability,  and  we  speak  from  real  personal  experience  when  we 
say  that  the  student  will  find  the  series  exceedingly  valuable.” 

Chaking  Cross  Hospital  Gazette. 
(Jj  “ 'Their  popularity  is  sufficient  testimony  of  their  usefulness .” 

St.  Thomas's  Hospital  Gazette. 

Aids  to  the  Analysis  and  Assay  of  Ores,  Metals, 

Fuels,  etc.  By  J.  J.  Morgan,  F.I.C.,  F.C.S.  Second  Edition. 
With  8 illustrations.  Price  3s.  net. 

Aids  to  the  Analysis  of  Food  and  Drugs.  By 

O.  G.  Moor,  M.A.,  F.I.C.,and  W.  Partridge,  F.I.C.  Fourth  Edition. 
Price  4s.  6d.  net. 

Aids  to  Anatomy  (Pocket  Anatomy).  By  C.  H. 

F'agge,  M.B.,  M.S.,  F.R.C.S.  Eighth  Edition.  Price  5s.  net. 

Aids  to  Bacteriology.  By  William  Partridge,  F.I.O. 

Fourth  Edition.  Price  5s.  net. 


Aids  to  Biochemistry. 

Bond.,  F.I.C. , A.R.C.S.  Lond., 
A.I.C.  Price  4s.  6d.net. 

Aids  to  Case-Taking. 

Second  Edition.  Price  5s. 


By  E.  Ashley  Cooper,  D Sc. 

and  S.  D.  Nicholas,  B.A.  Oxon., 

By  H.  L.  McKisack,  M.D. 
William  Partridge,  F.I.C. 


Aids  to  Chemistry.  By 

Price  5s.  net. 

Aids  to  the  Diagnosis  and  Treatment  of  the 

Diseases  of  Children.  By  J.  McCaw,  M.D.,  L.R.O.P.  Edin. 
Revised  by  F.  M.  B.  Allen,  M.D.  Belt.,  L.R.C.P.  Lond.  Sixth 
Edition.  Price  4s.  6d.  net. 

Aids  to  the  Feeding  and  Hygiene  of  Infants  and 

Children.  By  the  same  Author.  Price  3s.  net. 

Aids  to  Dental  Anatomy  and  Physiology.  By 

Arthur  S.  Underwood,  M.R.C.S.,  L.D.S.  Eng.  Fourth  Edition. 
Revised  by  A.  B.  Underwood,  L.D.S.  Price  3s.  6d.  net. 

Aids  to  Dental  Surgery.  By  Douglas  Gabell, 

M.R.G.S.,  L.R.C.P.  Lond.,  L.D.S.  Ping.  Third  Edition.  Price 
3s.  6d.  net. 

Aids  to  Operative  Dentistry.  By  J.  D.  Hamilton 

Jamieson,  H.D.D.,  L.D.S.  Ed.  Price  3s.  6d.  net. 

Aids  to  Medical  Diagnosis.  By  A.  J.  Whiting,  M.D., 
C.M.  Edin.,  M.R.C.P.  Lond.  Third  Edition.  Price  3s.  6d.  net. 

Aids  to  Surgical  Diagnosis.  By  C.  P.  G.  Wakeley, 

F.R.C.S.  Price  ?s.  6d.  net. 

Aids  to  Electro-Therapeutics.  By  J.  Magnus 

Reading,  F.R.C.S.  Pp.  viii+196,  with  16  diagrams.  Price5s.net. 

Aids  to  Forensic  Medicine  and  Toxicology.  By 

W.  G.  Aitchison  Robertson,  M.D.,  D.Sc.,  F.R.C.P.E.  Ninth 
Edition.  Price  3s.  6d.  net. 


STUDENTS’  AIDS  SERIES  — Continued. 

Aids  to  Gynecology.  Seventh  Edition.  By  R E 

Tottenham,  M.D.,  B.A.O.,  F.R.C.P.I.  Price  3s.  net. 

Aids  to  Histology.  By  A.  Goodall,  M.D.,  F.R.C.P. 

Edin.  Second  Edition.  With  20  Illustrations.  Price  3s.  net. 

Aids  to  tlie  Mathematics  of  Hygiene.  By  R.  Bruce 
Ferguson,  M.D.,  D.P.H.  Fifth  Edition.  Price3s.6d.net. 

Aids  to  Materia  Medica.  By  Arnold  E.  Collie, 

L. M.S.S.  A.  Lond.,  M.A.  Cantab.  Price  3s.  net. 

Aids  to  Medicine.  By  B.  Hudson,  M.D.  Cantab., 

M. R.C.P.  Lond.  Third  Edition.  Price  4s.  6d.  net. 

Aids  to  Obstetrics.  Ninth  Edition.  Revised  by  C.  -J. 

Nepean  Longridge,  M.D.,  F.R.C.S.  Eng.  Price  3s.  net. 

Aids  to  Operative  Surgery.  By  II.  C.  Orrin.  O.B.E., 

F.R.C.S.  Ed.  Price  5s.  net. 

Aids  to  Ophthalmology.  By  N.  Bishop  Harman,  M.A., 

M.B.  Cantab.,  F.R.C.S.  Eng.  Seventh  Edition.  Price  3s.  6d.  net. 

Aids  to  Organotherapy.  By  Ivo  Geikie  Cobb,  M.D., 

M.R.C.S.  Price  5s.  net. 

Aids  to  Osteology.  By  P.  Turner,  F.R.C.S.  Eng. 

Second  Edition.  Price  4s.  6d.  net. 

Aids  to  Pathology.  By  Harry  Campbell,  M.D.  Lond., 

B.S.,  F.R.C.P.  Fifth  Edition.  Price  4s.  6d.  net. 

Aids  to  Physiology.  By  R.  A.  Krause,  D.Sc.,  M.D.  Edin. 

Price  3s.  6d.  net. 

Aids  to  Psychiatry.  By  W.  S.  Dawson,  M.A.,  M.D. 

Oxon.,  M.R.C.P.  Lond.,  D.P.M.  Price  4s.  6d.  net. 

Aids  to  Public  Health.  By  W.  G.  Aitciiison  Robert- 
son, M.D.,  D.Sc.,  F.R.C.P.E.  Price  3s.  6d.  net. 

Aids  to  Practical  Pathology.  By  F.  W.  W.  Griffin, 

M.D.,  and  W.  F.  M.  Thompson.  Price  4s.  net. 

Aids  to  national  Therapeutics.  By  R.  W.  Leftwicii, 

M.D.,  C.M.,  M.R.C.S.  Price  4s.  6d.  net. 

Aids  to  Sanitary  Science  and  Law.  By  C.  F.  White. 

M B.,  Ch.B.,  D.P.H.  Price  4s.  6d.  net. 

Aids  to  Surgery.  By  Joseph  Cunning,  M.B.,  B.S.,  F.R.C.S. 

Eng.,  and  Cecil  A.  Joll,  M.S.,  F.R.C.S.  Fifth  Ed.  4s.6d.net. 

Aids  to  Tropical  Hygiene.  By  R.  J.  Black  h am, 

D.P.H.  Lond.,  Col.  R.A.M.C.  Second  Edition.  Price  4s.  6d.  net. 

Aids  to  Tropical  Medicine.  By  G.  E.  Brooke,  L.R.C.  P. 

Edin.,  D.P.H.,  F.R.C.S.  Third  Edition.  Price  4s.  6d. 

^JT  The  prices  given  in  this  list  of  Students'  Aids  are  for  copies 
vl  hound  in  cloth.  If  sent  by  post,  3 d.  extra. 


BAILL1ERE,  TINDALL  & COX, 

7 and  8,  IIenrie  ' Street,  Covent  Garden,  London,  W.C. 
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